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ee Selection of Electronic Variable Speed Drives 
ee 3 ce What are the basic types? Where is a constant horse- 
wa power drive desirable? Constant torque? Are all the 


optional circuit protective features necessary? 


am 
Lamps As Components in Design 


Besides illuminating lamps, there are glow, arc, germi- 
cidal, infra-red and high actinism lamps, as well as some 
brand new applications and new light sources. 


Design of Permanent Magnet Rotors 
For multi-poled-shapes, the problem can be solved by 
modification of open-circuited bar magnet analysis, taken 
with characteristic demagnetization curves. 


Postwar Electric Ranges Analyzed 
Survey shows some interesting trends and striking fea- 
tures, including strict functionalism, wrap-around cover- 
ings, and infinitely variable heat controls. 


se OE eS Re Getting the Most Out of Your Industrial Designer 

Pi Qe ee Let him coordinate the viewpoints of engineering, pro- 
duction, advertising, sales and management through the 
formation of an appearance design committee. 
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Today’s Product Designs New Materials and Parts Manufacturers’ Literature 
Industry Highlights Technical Shorts Guide to Buying 


For Complete Contents, See Page § 











Where there is Horsepower... 


Y 






There ts 






There are ten thousand hurdles that horsepower 
has mastered. Harnessed horsepower counts 
shipping cases or molecules; it integrates com- 
plicated mathematical problems; it assists in 
healing the sick; it even stoops to pick up and 
magnify the song of the goldfish. 


Only during the last half century has man mas- 
tered horsepower and come of age electrically. 
Such strides have only been made possible 
through the collaboration of the wiremakers in 
making available the wide variety of products— 
from fine filaments to heavy cables. Belden Man- 
ufacturing Company has grown through this 
same period—and has been foremost in pioneer- 
ing specialized wires that harness horsepower. 


The ball bearing 


- tai ial 
IS a natural 


for lower costs 


LOWER manufacturing costs are very 
definitely a function of New Departure 
ball bearings. 

The ball bearing is a “natural” for the 
higher speeds, greater rigidity and im- 


proved quality of product so demanded 


= 
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J 
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by today’s exacting production standards. 
An investment in machines of modern 
ball bearing design is an investment in 
faster production — lower costs ! 
New Departure’s technical literature 


is most helpful. Tell us your needs. 


NEW DEPARTURE 


BALL BEARINGS ve 


NEW DEPARTURE - Division of GENERAL MOTORS .~ Bristol, Conn. - DETROIT, CHICAGO, LOS ANGELES and other Principal Cities 
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The IMC Engineer 
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INSULATION 


MANUFACTURERS CORPORATION 


*CHICAGO 6 , ( 
565 W. Washington : 1231 Superior 
Boulevard - ; Ave., N. E. 


MILWAUKEE 2 4 ; DAYTON 2 
312 East Wisconsin’ 1315 Mutual Home 
Avenue 


Representatives in: DETROIT 2: 11341 Woodward Avenue 
MINNEAPOUS 3: 1208 Harmon Place PEORIA 5: 101 Heinz Cousd 
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Electrical Insulation—Manning incelating Par 


Pressboards — Dow Corning Silicones — Dieflex Vew- 


nished Tubings and Saturated Sleevings of Cotton 
and Fiberglas—National Hard Fibre and Fishpaper 
—Phenolite Bakelite—Permacel Adhesive Tapes— 
Asbestos Woven Tapes and Sleevings—Cotton Tapes, 
Webbings and Sleevings—Pedigree Insulating Var- 
nishes—Wedgie Brand Wood Wedges. 
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Addition of a heavy-duty, snap-action 

contact mechanism with isolated N.O. 

| and N.C. Circuits toadependable timing [i flags ! 7 ar Pw . 

| mechanism makes it perform better | , | em 

| than ever, and broadens an already ~~ ee : 
wide range of possible applications. 














Uist ues 
at the MACHINE 
TOOL SHOW Auxiliary 
(Chicago) Circuits 
September 17-26 Operated 
Booth 678 from Magnet 


Crass 9050 Type R A.C. Timer arranged for time 
delay after energization of actuating magnet 












SQUARE 7) COMPANY 


mA ek ° MILWAUKEE ° LOS ANGELES 








SQUARE D CANADA, LTD., TORONTO, ONTARIO +» SQUARE D de MEXICO, S.A., MEXICO CITY, D. 
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@ For more than ten years Square D’s 
Pneumatic Timer has been used successfully for 
timing resistance welds and machine tool se- 
quences, process industry operations and scores 
of other similar functions. Timing is accurate, 
easily adjustable, unaffected by shop dust or 
normal variations in ambient temperature and 
line voltage. 

A.C. and D.C. devices use the same timing 
principle and have similar mountings. Either 
can be magnetically actuated or coupled to a 
magnetic contactor already in the circuit. 


TIMER 
OPERATION 


Simple operating principle is based on the interval 
required to transfer a small volume of filtered air 
from upper to lower chamber through a regulated 
orifice (A). Rotation of knurled knob (B) gives wide 
range of adjustment. Air returns through valve (C) 
for instantaneous reset. 











A.C. Time Delay Timer Coupled 


after . to A.C. Contactor 
Deenergization 
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CONTACT MECHANISM 


Has separate N.O. and N.C. circuits with 
double-break, silver contacts . . . Simple 
operating mechanism uses alloy springs 
separate from heavy contact blade which 
carries current... Stainless steel compres- 
sion-return spring .. . Enclosed in a sturdy 
case of highly arc-resistant melamine .. . 
Four No. 6-32 binder head terminal screws 
..- Electrical ratings are sufficient to directly 
handle magnet coils of large contactors 
and some pilot solenoids. 







 Gieareal Rains [110 | 220 | 440 [550 [115] 230] 550 
Normal Amperes fis] wo] 6| 5] 05 {0.25 | 0.05 


Inrush Amperes 






D.C. Time Delay 
after Energization after 


with Vy, Contact Mechanism 


SEAN SHOE A INR | GeRONNS 


Two kinds of operation—time delay after either 
energization or deenergization of actuating 
magnet—provide for circuit simplification and 
greater dependability. 

Adjustment is either by a knurled knob, or a 
micrometer-type mechanism graduated from O 
to 80. Some types are individually calibrated 
in cycles. Range is from 0.2 seconds to 3 min- 
utes with accuracy better than + 10%. 
Auxiliary Circuits operated by the magnet which 
actuates the timing mechanism, usually elim- 
inate the need for additional switching relays. 





CONTACT RATINGS 
A. C. Voltage 











D. C. Voltage 


D.C. Time Delay 
D.C. Contactor 











Deenergization 


Company, 4041 N. Richards St., 


Timer Coupled to 


Wrike for Pneumatic Timer 


Bulletin 9050. Address Square D 


Milwaukee 12, Wisconsin 













Why there are 29 
WILCO THERMOMETALS 


(Thermostatic Bimetals) 


To help manufacturing customers meet all conditions of bi- 
metal application . .. all applications where response in 
temperature is required ... that is the reason why the Wilco 
line includes 29 Wilco Thermometals. 































VERSATILITY —W ilco Thermo- 
metals (Thermostatic Bimetals) are 
designed for a wide variety of 
functions including . . . Temperature 
Indication (thermometer) . . . Tem- 
perature Control (room thermostat 
or hot water heater) . . . Tempera- 
ture Compensation (voltage regu- 
lators and various other instruments) 
. « » Control of a Function with tem- 
perature change over a range of 
temperatures or by auxiliary heat- 
ing of the Thermometal. 


workmanship. 


gladly help you meet them successfully. 











WILCO PRODUCTS INCLUDE:. 


THERMOSTATIC BIMETAL—All tempera- 
rature ranges, deflection rates and electrical 
resistivities, 

CONTACTS — Silver-Platinum-Tungsten-Alloys- 
Sintered Powder Metal 

SILVER CLAD STEEL 

JACKETED WIRE—Silver on Steel, Copper, 
Invar or other combinations requested 
ROLLED GOLD PLATE AND WIRE 

NI-SPAN C* New Constant Modulus Alloy 
SPECIAL MATERIALS 


*Reg. Trade Mark The Internationa! Nickel Co., Inc 


















requiring extremely high sensitivity . . . 
various current capacities . . . or more than usual strength, stiffness and work 
























CHARACTERISTICS—Wilco Thermometals cover temperature ranges of 
maximum sensitivity from 50° to 800° F.. 
minus 100° to plus 800° . . . and electrical sensitivities as required. 


temperature deflection rates from 


PERFORMANCE—Whether the problem is corrosion resistance . .. a device 
a single circuit breaker design for 


capacity .. . Wilco Thermometals meet each requirement with the precision 
performance of products reflecting the highest standards of design and 


AVAILABILITY —Wilco Thermometals are supplied in the form of strip, 
straight cantilever blades, U-shapes, spirals and helices . : . or as parts of 
assemblies with shafts, studs, brackets, contacts, braids or springs. 


Whatever your requirements for Wilco Thermometals, Wilco engineers will 


THE H. A. WILSON COMPANY | 


105 CHESTNUT ST., »* NEWARK 5, NEW JERSEY 


Branch Offices: Chicago, 
Detroit, Los Angeles, 
Providence. 


SPECIALISTS FOR 33 YEARS 
IN THE MANUFACTURE OF 
THERMOMETALS + ELECTRICAL 
CONTACTS + PRECIOUS METAL BIMETALLIC PRODUCTS 
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Let Alliance Motors take over your action problems! 





Just check the four BIG advantages built into the new 
Model A Alliance Powr-Pakt fan motor: 


SLOWER SPEED 
LOWER CURRENT COST 
QUIETER OPERATION 
SMALLER SIZE 


Results are longer life—less repair—more dependability. 


Other Alliance Powr-Pakt motors rated from less than 
1/aooth horsepower on up to '/20th horsepower may 
: MINIATURE MOTORS THAT be mass produced like the Model A, to deliver just the 
. ‘- a ewore! right amount of power and drive where wanted. Write! 


WHEN YOU DESIGN—KEEP ie amce 
a % MOTORS IN MIND 


ALLIANCE MANUFACTURING COMPANY e ALLIANCE, OHIO 
Export Department; 401 Broadway, New York 13, New York 
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WHATEVER-:.:-Your 


CIRCUIT-SEQUENCE 
COMBINATIONS 





sate 





Already design engineers have utilized the SB-1 for over 
10,000 circuit-sequence combinations on low-capacity circuits 
up to 20 amperes at 600 volts a-c or d-c. 


A few of the many applications include control switching of 
machine tools, solenoids, motors, circuit breakers, and electronic 
capparatus; and the transfer switching of meters and instruments. 


There’s a standard SB-1 for most jobs. If a standard can't 
satisfy, specials up to 100 stages can be made from standard 
cams, contacts, and fingers of the basic design. 


It's easy to select and order the SB-1 to fit your particular 
applications .... 


WRITE YOUR OWN TICKET... 


HANDLES A variety of attractive switch handles in fixed pistol 
grip, oval, radial, round, and knobbed styles as well as remov- 
able handles and key locks are available. Choose the handle 
you desire and specify the engraving on the escutcheon plate. 


HOUSINGS SB-1 switches are available with watertight, dust- 
tight, oil-immersed, fabricated-metal, or explosion-proof hous- 
ings. Select the one that fits your installation problem. 


CONTACTS Determine the contact sequence from your circuit 
and check them off on a contact diagram. (See example at 
right.) 

Your G-E sales representative will be glad to assist you in 
the selection of an SB-1 switch to solve your particular circuit- 
sequence problem. Also, ask him for a copy of GEA-4746 
which gives additional information about the all-purpose SB-1, 
or write to Apparatus Department, General Electric Company, 
Schenectady 5, N. Y. 
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Approximately 
one-half actual 
size. 


THE ALL-PURPOSE 


SB-1 SWITCH 


WILL DO THE JOB 


TRANSFER CIRCUIT 





TRANSFER CIRCUIT 


Eight SB-1's, each using this transfer circuit, are used for con- 
trolling the floodlights at Yankee Stadium for night baseball. 





This contact diagram provided an easy way to specify the exoct 
circuit-sequence combination needed for the application. 





The finished control unit—neat, compact, matched to the job. 


GENERAL @ ELECTRIC 


ELECTRICAL MANUFACTURING 





bl Sh A SRN A A RAE EG I mo 





ANE nt A OE NREL TROL RETIRE 9 a 





More Light on how a Product 


This one-piece light shield for a fluorescent ex- 
tension light was formerly made in three pieces 
using perforated strip (left above) with ends 
attached. This construction required assembly by 
spot welding and the design was such that too 
much light was obstructed. 


Sylvania and Presteel engineers, working to- 
gether, developed the new design —a one-piece 
drawn shield which is produced entirely on presses. 
A drawn shape (center above) is trimmed and cut- 
outs pierced. The tools are constructed to permit 
variation in the number of cutouts for alternate 
designs. The advantages of the new design (right 


was Improved...a Cost Lowered 


above) are greater radiation of light, elimination 
of assembly operations and improved appearance 
of the finished product. Net result—a_ better 
product with greater customer appeal at lower 
cost. 


Perhaps Presteel can help you lower-a cost or 
improve a product via quality controlled stamp- 
ings. Write, wire or phone our nearest repre- 
sentative or 





608 BARBER AVENUE, WORCESTER 6, MASS. 


Representatives in Alexandria Virginia, Buffalo, Canton Obio, Chicago, Denver, Detroit, Fort Worth, Indianapolis, Los Angeles, New York, Philadelphia, Syracuse, Toronte 


WN orcestER PRESSED STEEL CO. 
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| Check These Features 
Self-healing rectifying film 


Durable all-metal 
construction 


Small size, light weight 
No moving parts to wear out 


Resists harmful atmospheric 
conditions 


Output unaffected by 
temperatures 
oe 
Maximum overload range 
Constant out- 


rectifier life 


oe ee ek 


Low cost of 
operation 


~ STATIONARY 


...or comparative idleness 


Efficiency Keeps at Peak! 


When you use a Mallory magnesium copper sulphide 
rectifier, it makes no difference whether you operate it 
continuously, intermittently or only occasionally. Output 
remains constant in any case! 

Mallory rectifiers—toughest of their kind—are so con- 
structed that they need no “rest”’ to run efficiently. Nor 
does this characteristic change after long periods of service. 
Mallory magnesium copper sulphide rectifiers give you the 
output you want, when you want it, with staying qualities 
that are unequalled anywhere. Uniform output throughout 
life eliminates additional leads, terminal connections or 
aging taps. 

Another reason why Mallory magnesium copper sulphide 
rectifiers outsell all other dry disc rectifiers for low-voltage, 

high current applications. See your Mallory distributor for 
details. Or write us today. 


MCSR’s ARE THE WORLD’S TOUGHEST RECTIFIERS 


put during EM VEW-S Sa ae 


RECTIFIERS 


MAGNESIUM COPPER. “SULPHIDE RECTIFIERS— 


AND PORTABLE D.C. POWER SUPPLIES —— 


< BATIERS SU BAGERS: ANR BV IACO RECSOS Ae 


*Rectostarter is the registered trademark of 
P.R. Mallory & Co., Inc., for rectifiers for 


use in starting internal combustion engines. P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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A it to the TS EET 2 
Buy VARIDRIVES 


for a few dollars more 


you can hav’ lauduive 


instead of a fixed speed motor 


When you select your next motor, pause for a 
moment and think of all the extra advantages variable 
speed will give to your machine. 


It may surprise you to learn that you can now buy a 
U. S. Varidrive Motor for not too many dollars more 
than an ordinary motor will cost. But the savings it 
will return to you will pay and repay this small differ- 
ence in cost for years to come in many ways. 


A Varidrive does more than give you thousands of 
speeds. It gives you precise control that fits the oper- 
ator’s rhythm af movement. It will help synchronize 
oa flow. Your machine will produce more 

ecause you can regulate its speed instantly to meet 
the varying conditions that arise day to day, hour to 
hour, minute to minute. You'll get more output from 
your shop labor~a better ‘frame of mind,”’ less fatigue, 


complete satisfaction on his part,—because he will be 
operating with the best for the job. 


The U. S. Varidrive Motor helps modernize your 
plant. It’s the last word in motor power. It’s compact, 
self-contained, occupies little more space than an 
ordinary motor—and it enables your present equip- 
ment to operate with more scope, at controlled tempo. 


If you have never used a U. S. Varidrive you can’t 
realize the uplifting effect it has upon the operator, as 
well as the increased versatility it gives to the driven 
machine. So try one. Put it through the paces. You'll be 
amazed at what it will accomplish. And bear in mind, 
its initial cost is little more than just a motor. You 
can’t afford to operate without it. 


Speed ranges up to 7 to 1. H. P. 4 to 15. Built-in 
gearing available for lower speeds. 


Ask for Bulletin F-836 


U.S. ELECTRICAL MOTORS Inc. 


Atlantic Plant: Milford, Connecticut 


Pacific Plant: Los Angeles 54, California 





District Offices: Boston 16-New York 
City 6—Philadelphia 2—Pittsburgh 22— 
Chicago 8—San Francisco 7—Seattle 4 


Sales and Service offices wn all principal cities 














Canedian Representative: 
7-11 Mary Street 





"BURDEN 


BLADES 





‘lhe Glade thats —Ss— 
Electronically Galanced 


WHETHER for breeze fans, refrigera- 
tors, air conditioners or forced air heat- 
ers, manufacturers have found Burden 
Blades meet their rigid requirements. 


Burden Blades are made of aluminum 
for light weight and less horsepower 
consumption. They’re highly polished 
for attractiveness. They are quiet, smooth 
running, efficient. And they are perfectly 
balanced by the new Burden electronic 
balancer that assures the qualities you 
demand in better impellers. 


Whatever your impeller need—for sum- 
mer or winter—use the scientifically 
balanced Burden Blades. 


Write Today for Literature 


MPANY 


1000 N. ORANGE DRIVE, LOS ANGELES 38, CALIFORNIA 


SILVER BROTHERS CO. 
Hamilton, Ontario 
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Tue FORMETAL / (, , means lower costs to you 


to get your product really rolling...use 


FORMETAL 
Supergormed 


BUSHINGS 
AND BEARINGS 


National Formetal Co., Inc., 6611 Metta Ave., Cleveland 14, Ohio 
Please send free copy of your reference catalog. 


a , 
Netieis.o. nccu cs bine deksvuihoen Rion panera 


. ums? 


Company : OAS het _* my) 


Address... eke 7 qe es 
aes 


Product manufactured _- 
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The *improved Quality of Formetal “Superformed” Bushings and’ 
Bearings gives you better performance at real dollar savings. 


For example, an automotive parts manufacturer replaced the ordi- 
nary bushings he was using with Formetal Bushings made to his 
specifications. Now he not only secures better performance, but 
his savings on bushing costs alone are over $16,800 annually. 


The exclusive method by which Formetal Superformed Bushings 
and Bearings are manufactured gives them qualities that ordinary 
bushings do not have. They can provide a higher Rockwell hard- 
ness without loss of machinability. A thinner wall often will give 
the same strength as the heavy wall of an ordinary bushing. 
Custom-made oil grooves, to provide the proper wiping action of 
the oil film can be engineered to your exact need. 


Made of bronze, steel, or an alloy to your specification, FORMETAL 
bushings or bearings save you money. It costs nothing to obtain 
the data that applies to your product. Write for details and a copy 
of free reference booklet of BUSHINGS, BEARINGS AND SPACER 
TUBES... you will find it extremely informative. 


NATIONAL FORMETAL CO., INC. 
ESTABLISHED 1919 


AN Manufacturers of “Superformed” Bushings and Bearings ..and Spacer Tubes 
y 6611 METTA AVENUE - CLEVELAND 14, OHIO 


Offices in DETROIT + CHICAGO + LOS ANGELES + INDIANAPOLIS 
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MICRO Precision 





PLUNGER—SYNTHETIC 


RUBBER SEALED ROLLER ARM 


ACTUATOR 
DIE CAST HOUSING 


CHARACTERISTICS 


For use with fast cam and slide 
actuation and where vertical 
and horizontal adjustability of 
the arm is desirable. 


Vertically, the arm may be ad- 


CHARACTERISTICS 


Characteristics as described be- 
low are at the roller end and at 
90° angle from the arm. 


Operating Force 10 to 18 oz. 


justed through any arc of 225°, Release Force 6 07. in. 
and 2 Z ieee ue caeaies i ‘7 (=. sa Pretravel 1/64” max. 


any of eight —— 45° 
apart. 
A return spring on the saneaed 


Overtravel Y" min. 


Movement 
rs s. PATENT NO'S 4 Differential 0.006" min. 
















prevents false actuation on oo mr INCJINSP Toss Rh ; ; 
snap-cam operation. pe Lah RPA eee Net Weight 0.74 max. 


Hey eves 


TYPE ‘b” 
PLUNGER 

BOTTOM MOUNTING 
HOUSING 





SYNTHETIC 
_— RUBBER 
SEAL BOOT 


SEAL— 
LOCK- 
WASHER / BASIC RINGS Va 


SWITCH — 


FLAT 
MOUNTING 
SURFACE 


MOUNTING 


TERMINAL SCREW AND 
LOCKWASHER 


SCREW 








FLAT 
MOUNTING ——> 
SURFACE 


TERMINAL 
: BARRIER 
For Side Mounting. Two 6-32 x 1%" round 
head machine screws with lock washers and 
hex nuts are furnished. Screws extend 
through the sides of the housing and secure 


housing to either a thick or thin section. o 
: PLATE. MOUNTING 6-32 x1/4 FLAT HEAD 


SEALING For Bottom Mounting. Provided with a %’ 
ee thick flanged bottom plate. In this flange 
are two 11/64” holes, one on either side of 
the switch housing. These accept No. 8 











SCREW HOLE MACHINE SCREW screws to secure switch to mounting surface. 
TYPE "s* RUBBER POWER SUPPLY CORD 
_METAL ae OR 3 CONDUCTOR, No. I4 GAUG! 
METAL RING CONNECTING AND SEALING DEVICE METAL RINGS 


Yea NUT 


This device (which is supplied extra) should be used 
in combination with the sealed housing. It com- 
pletely seals the switch connection against oil, water. 


dust and similar harmful agents. This combination, 
however, is not immersion proof. 


TYPES: RUBBER POWER suPPLY.cORD __~ “S) RUBBER POWER SUPPLY CORD The packet, known as No. 9-11444 consists of three 
© OR 3 CONDUCTOR, Ne./4 GAUGE OR 3 CONDUCTOR, No. I4 GAUGE metal rings, 1 seal ring and 1 seal nut, as illustrated. 


000" 


\_DIE CAST HOUSING 





MADE WITH THE KNOW-HOW" BEHIND MILLIONS OF PRECISION aes 
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@ The MICRO Precision Die Cast Switch with roller 
arm and synthetic rubber sealed plunger is introduced as 
a latest addition to the MICRO Switch line. 


In keeping with MICRO Switch leadership of providing 
design engineers with the latest engineering  achieve- 
ments, this new switch was built to meet industrial re- 
quirements. It supplements and makes the MICRO 
Switch line still more complete. 


This roller arm actuated MICRO Switch is enclosed in a 


Die Cast Switch 


where equipment requires frequent washing or machinery 
is exposed to oil, grease, soap, fat, fruit juices or other 
moist conditions. The enclosure is a complete protection 
against dust and abrasives. 


In addition to this new type switch, there are 3365 com- 
binations of electrical characteristics, actuators and hous- 
ings available to you in the MICRO Switch line. To 
determine the correct switch, MICRO engineers can help 
you. They have the “Know-How” and the wide expe- 


rience in solving thousands of switching problems. Feel 
free to write in and ask for their aid. For convenience, 
many of your questions can be answered by writing the 
nearest MICRO Switch branch or sales representative as 
listed below. 


sturdy die-cast housing, with the plunger completely 
sealed by a synthetic rubber boot. A bottom-plate gasket 
adds a further protective seal to the switch. 


This construction permits their use with complete success 


Pewee SS eS SS SSS SS SS SS SS SS SS SS SS SS SS SSS SSS SSS SSS See ee 


The “KNOW-HOW“ behind the manufacture of millions of switches dictates 
that actuators perform best when built like this... 


For purposes of precision, top per- 
formance, and long life—experience 
over a period of years and the ““Know- 
How” gained in building millions of 
precision switches has proved that 
actuators, for top accuracy, should be 
an integral part of the switch. 

If you are depending upon top per- 
formance, insist upon the actuator be- 
ing part of the switch—don’t chance 
a substitute method. 

Here are a few examples— 


The ‘‘D"’ Plunger is a simple but rug- 
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THE "S” PLUNGER 


slow moving cams, or as a mechani- 
cally actuated safety or limit switch. 
The Ql" Plunger with hardened tip 
moves in a threaded brass stem. 7 /32” 
overtravel is provided by a spring 
mounted within the assembly. 

The ‘S’’ Plunger providing 1 /16” over- 
travel has a hardened tip set in a steel 
sleeve to insure long life and accuracy. 
The ‘‘W22”’ Roller Actuator provides a 
short lever suitable for slide or cam 
operation. 


THE "W22”" ACTUATOR 


© 


; © 


~~ ©1947 First lodustrial Corp. 


MICRC 


Surde 


SALES REPRESENTATIVES 


PORTLAND, ORE.....917 S. W. Oak Street 
DALLAS 4. 2502 McKinney Ave. 
ST. LOUIS 3 1218 Olive Street 
TORONTO, Ontario, Can... ..11 King Street 


Dd. 
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————= BRANCH OFFICES 


CHICAGO 6 308 W. Washington St. 
NEW YORK 17 101 Park Avenue 
CLEVELAND 3........4900 Euclid Avenue 
LOS ANGELES 14 1709 West 8th St. 
BOSTON 16 126 Newbury Street 
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These pictures were all taken in Swedish 
shops. Natvar sole representative for 
Sweden East and North — Hjalmar 
Andren & Soner, Telegramaddress 
“PRESSPAN,” Kaptensgatan 6, Stock- 
holm. Natvar sole representative for 
Sweden West and South — Handels-och 
Fabriksbolaget Hjalmar Andren, Tele- 
gramaddress “HJALMANO,”™ Maga- 
sinsgatan 3, Gothenburg. 


For important jobs, large or small, 
Natvar insulating materials are used because in actual service they 


consistently equal or exceed specifications. 


If your requirements call for insulating materials with good physical 
and electrical performance characteristics and exceptional uniformity 
—it will pay you to use Natvar. Get in touch with your Natvar dis- 


tributor, or with us direct. 






TELEPHONE CABLE ADDRESS 
RAHWAY 7-2171 NATVAR: RAHWAY, N. J. 













































Winding an ignition coil, Natvar 
Varnished Paper is used between 
soft iron core and Bakelite tube. 






Rectangular copper conductors, 
insulated with Natvar Varnished 
Fiberglas Tape, are wound into 
coils. They are then formed for 
installation’ in locomotive motors. 














Natvar Products 


®@ Varnished cambric—straight cut and bias 
@ Varnished cable tape 

® Varnished canvas 

®@ Varnished duck 

@ Varnished silk 

@ Varnished special rayon 

@ Varnished Fiberglas cloth 

@ Silicone coated Fiberglas 

@ Varnished papers 

@ Varnished tubings and sleevings 

® Varnished identification markers 

@ Lacquered tubings and sleevings 

@ Extruded vinyl tubing 

@ Extruded vinyl identification markers 


Ask for Catalog No. 20 


NAL VARNISHED PRODUCTS 


207 RANDOLPH AVENUE * WOODBRIDGE NEW JERSEY 
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ELECTRICAL MANUFACTURING 


ee Tem at es 


Approximately 20 percent of all production costs in 
American factories can be attributed to metal-joining. 
So, here is an important operation to examine for 
possible application of improved production equip- 
ment and methods. 


Westinghouse manufactures most types of metal- 
joining equipment—and has gained the experience of 
applying this equipment in a wide range of industries, 
as well as in its own manufacturing operations. W hat- 
ever your metal-joining problem, Westinghouse can 
provide the right equipment and methods to perform 
nearly any job. 


On the next two pages are examples of seven proved 
production methods, already working in many plants. 
Any one of them may help you turn out your products 
better... faster... cheaper! 


FOR EXAMPLE... If you assemble small parts in your plant: 
. Must you increase production and cut costs in joining sheet metal? 


. Do you need a mass-production method of joining small but heavy metal 
pieces of uniform sizes? 


. Are castings slowing down your production . . . by slow deliveries, rejec- 
tions, weight or bulkiness? 


. Do you need a quick and cheap method of joining copper or copper- 
alloys without the use of flux or acid? 


For answers to questions like these . . . turn the page 
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PLANTS IN 25 CITIES . OFFICES EVERYWHERE 
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Resistance Welding, with synchronous 
precision timing, saved $100,000 a year 
... for a manufacturer of metal cabinets. 
It eliminated 600 tons of steel, 10,000 
man-hours, 3,000 pounds of welding 
rod ... permitted use of lighter stock 
without impairing strength or tolerance 
.. reduced scrap losses. Synchro-trol, 
a new Westinghouse resistance welding 
electronic control, offers similar ad- 
vantages. (Write for Resistance Weld- 
ing Hint No. 1 and B-3830.) 


$85.00 savings per unit by A-C Arc Welding . . . when 
this company switched from casting cylinder heads to 
welding them of 34” boiler plate. Results: better, 
stronger cylinder heads . . . and 200 pounds of weight 
eliminated. (For more information, write for B-3548. ) 
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Electric Furnace Brazing cut factory costs 52% on this 
pump muffler by brazing separate baffles to the outer 
shell, instead of casting the unit as a single piece. (For 
equipment details, write for descriptive data DD-28- 
140, 28-450, 28-460.) 





JOINING METHODS 


IMPROVE PRODUCTS 
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(Write for B-3620.) 


FOR MORE PRODUCTIVE POWER...LOOK TO 


Westi 


PLANTS IN 25 CITIES... 


ghouse 


Here are seven examples of metal-joining that 
have helped make products better, faster, cheaper. 
Each is a potential cost-cutter for you. For more 
detailed information on any of these metal- 
joining methods—call your Westinghouse office. 


BETTER 


Phos-Copper joints improved pressure resistance 
of joints as shown by this pressure test photo. The 
joints between the bronze caps and copper tube 
were still tight and sound when the tube burst at 
2,200 psi. (Write for B-3201.) 


Automatic Welding and work handling equipment 

. in motor manufacture reduced frame size 35% 
... increased power capability 116% per pound... 
tripled production. For further information, call 
your nearest Westinghouse office. 


HERE'S THE COMPLETE 
LINE OF WESTINGHOUSE 
METAL- JOINING EQUIPMENT 


OFFICES EVERYWHERE 








___R. F. Heating 
—__Resistance Welding 


___A-C Welding - 





R. F. Heating Generators are 
built in ratings of 5, 10, 20, 
50, 100 and 200 kw for induc- 
tion heating. Work handling 
equipment available for all 
metal-joining applications. 





D-C Flexarc Welder... Single 
operator, portable or sta- 
tionary motor or engine-driven 
sets. Available in maximum 
ranges up to 200 amp, 300 
amp, and 400 amp. 





Electric Furnaces — 20 models 
for brazing and heat-treating 
metals. Five basic types of 
gas atmosphere generators 
also available, providing nine 
varieties of gases. 


A-C Arc Welders range from 
100 to 2,000-ampere capaci- 
ties to handle everything from 
lightweight, mass-production 
welding to heavier structural 
and fabrication welding. 





Resistance Welding Con- 
trols ... SYNCHRO-TROL and 
WELD-O-TIMER . . . available 
for synchronous and nonsyn- 
chronous operation. Combina- 
tions to meet special needs. 





Phos-Copper is manufactured 
in rod, ribbon and special 
shapes which are particularly 
useful in torch, resistance, 
furnace and induction brazing. 
For copper alloys only. 


Westinghouse Electric Corporation 
P. O. Box 868, Pittsburgh 30, Pa. 


A-C Automatic Welding 
Heads—feed electrodes to 
the work continuously at an ac- 
curately controlled rate. Unit 
automatically starts and stops. 
Ideal for mass production. 





Electrodes and Accessories 
...@ complete range of elec- 
trodes for every type of weld- 
ing, and all accessories need- 
ed—for both machine and 
operator. 





Solder Pots... 10-pound and 
50-pound solder capacity. 
3-heat snap switch (on 10- 
pound size) with temperature 
range up to 950°F. Fully 
insulated. 





Please send me more information on the following products: 


Name 


___—D-C Welding 
____Automatic Welding 


____Electrodes and 


Accessories 


Company. 


City, 





____Electric Furnaces 


Solder Pots 


___Phos-Copper 


ticle hlcnsioeindnncsetteacinesitenllanitoieionind 


Address 


State 





APPLICATION ENGINEERING 


Westinghouse Application Engi- 
neering Service is available to help 
solve metal-joining problems in 
your plant. Broad industrial experi- 
ence gained in our own and custom- 
ers’ manufacturing operations is 
yours for the asking. 


RESEARCH 


The scope of Westinghouse re- 
search reaches into every industry. 
Wherever power is used and dis- 
tributed, this research has played 
an important role in doing jobs 
better, faster, cheaper. Westinghouse 
research facilities are available at 
any time to help you use new pro- 
duction tools and apply scientific 
knowledge in finding practical so- 
lutions to production problems. 


TRAINING MATERIAL 


Westinghouse training material 
covers instruction courses in such 
subjects as electronics and resist- 
ance welding, radio-frequency heat- 
ing and arc welding. It also includes 
everyday help in all phases of the 
operation and maintenance of 
modern electrical equipment. This 
help is available in the form of 
printed literature and training films. 
Ask your Westinghouse office for 
full information. 


MAINTENANCE 


A nationwide organization of 34 
Westinghouse Manufacturing and 
Repair Plants offers speedy, effec- 
tive help on all types of electrical 
service and repair. A skilled staff of 
specialists, available through your 
near-by Westinghouse office, is 


ready to help you at any time. 
J-90569 





PRODUCTIVE POWER 
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Ghe MODERN ASSEMBLY LINE 


Precise 
AT EVERY POINT 


A—inside Diameter .. . concentric with 
outside diameter. 


B—chamfer ... Fight length ... correct 
angle. 

C—riange Thickness ... stout enough 
to take the thrust. 


D—riange Diameter ... ample enough 
to distribute the load. 


E—outside Diameter ... correct dimen- 
sion for easy assembly. 


F—riange Position ... to “locate’’ the 
bearing. 


mam G—tength ..+ held to right limits ... 


sufficient to carry the load. 


X—Allo Selected to suit operating 
conditions. 
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PRECISION 


Ever watch the assembly line in a modern industry? 
They take gears produced in New England .. . shafts 
turned in Ohio . . . housings cast in Indiana . . . and 
Sleeve Bearings made in New Castle. With a few 
facile movements by the operator a motive umit is 
produced ready to run. This simplified 
assembly is possible only when each manufacturer 
works to a precise set of measurements . . . clearly 


defined tolerances. 


Producing Sleeve Bearings exactly according to 
specifications is an easy assignment for Johnson 
Bronze. We have the men .. . the machines . 
and over forty years’ exclusive bearing experience. 
We can help you select the correct type of bearing 
. . . help you decide on the proper dimensions . . 
and then produce your requirements right in every 
detail .. . and on time. Why not call us in TODAY? 


JOHNSON BRONZE CO. 


570 South Mill Street , New Castle, Pa. 














TAU ae 
GREY E CO ORR eye 


Lubrication by means of felt wicks permits oil to be fed to 
bearings and other moving parts, automatically and with- 
out failure or interruption. Wicks permit extremely fine 
control of lubricant, from many drops to a small fraction 
of a drop per minute. Where actual consumption of oil is 
low, oil-impregnated felt makes possible the use of com- 
pletely enclosed parts, such as sealed bearings, and is in 
fact essential to them. In such applications it can be expected 
that lubrication will be supplied throughout the life of 
the part, and that no attention will be required between 
major overhauls. 

The cost of a felt wick is low, in fact infinitesimal com- 
pared with the cost of the machine or part whose per- 
formance it protects. 


TYPES OF WICK OILERS 


fhere are four types of wick lubrication systems. Choice of any 
given type depends upon such factors as the lubrication needs 
of the moving part, accessibility, available space, operating 
and servicing conditions, and similar matters of design and use. 
The Engineering and Research Laboratories of the American 
Felt Company will gladly collaborate with you in working out 
the design of the most desirable type of system and in selecting 
the proper size and grade of wick. 


1. BOTTOM WICK OILER 


In this type, the felt wick is im- 
mersed in a reservoir of oil beneath 
the bearing, and through capil- 
larity carries the oil upward to the 
point of lubrication. Maximum 
vertical wicking distance, about 6 
inches. This is generally considered 
the most efficient system. Unused 
oil is returned to the reservoir, and 
no attention is required beyond occasional cleaning and 
replenishing of oil as required. An ideal system for apparatus 
such as motors, generators, and factory equipment. 





2. SYPHON WICK OILER 


Felt wicks of this type are widely 
used, particularly where oil is to be 
delivered uniformly and at a con- 
trolled rate to a remote friction 
point. In addition to other methods 
of control, the flow of lubricant can 
be increased by increasing the ver- 
tical wicking distance from the 
reservoir to the point of lubrica- ts 
tion, taking advantage of gravity. 


r 
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3. ABSORBENT OR PAD 
FEED OILER 


Here the lubricant is contained en- 
tirely within the felt, and is re- 
leased automatically as required. 
This is the type often employed in 
sealed installations, though it may 
also be used in conjunction with a 
filler tube, the chief purpose of 
which is to act as a small reser- ——— ed 
voir. The oil absorption or storage capacity of felt is high. 
For example, SAE F-10 felt, recommended for pad oiling, 
will store oil of any viscosity to the extent of approximately 
450 per cent of its own weight. 





ic 


4. TOP FEED OILER 


The reservoir is above the lubrica- 
tion point, and oil is supplied 
through a felt wick inserted in an 
outlet in the bottom. In this case, 
the wick acts as an obstruction to 
control the flow of oil. Frequently 
the wick is mechanically con- 
stricted to effect further control 
while taking advantage of storage J 
capacity between constriction and delivery point. This insures 
uniform lubrication and provides a surplus reserve of oil in 
the event of an empty reservoir. 





SELECTION OF WICK FELTS 


There are four types of felt recommended for wick lubri- 
cating systems. The physical characteristics of each are 
under complete control, and are standardized. As much 
care should be exercised in wick selection as in the choice 
of lubricants. The felt must have high absorption capacity 
and capillarity. Porosity must be controlled, filter action 
must be excellent, density, size, fibre quality and acid 
neutrality must be governed within close limits. Acid neu- 
trality is necessary to avoid breaking down the oil or 
corroding metals. The wick must be highly cohesive, which 
requires medium to long fibres. Residual ash content must 
be low, to minimize glazing or scoring at the delivery point. 
All these requirements are thoroughly understood by 
American Felt Company engineers and production men. 
Manufacture, test and inspection methods have been 
developed over a long period of years, resulting in com- 
plete uniformity within the four grades, and reliable, 
predictable performance. The four grades are as follows: 


No. SAE Standard Type of Wick or Lubricating System 
7546 F-1 Round, Strip, Punched 

7545 F-5 Strip, Washer, Absorbent Pad 
51018 F-1 Absorbent Pad, Washer 

51002 F-5 Ball Bearing Seal 


ELECTRICAL MANUFACTURING 








Courtesy Delco-Remy Division 


HOW SUPPLIED 


Wick felts are furnished either in bulk, or ready-cut into 
wicks to your own specifications, round, square, strip, pad. 
punched, or special types to meet your needs. By use of 
precision cutting machines of modern design, American 
Felt Company wicks are customarily supplied with a 
dimensional accuracy of plus or minus .005 inch. 


OTHER USES 
Felt wicks can of course be used to carry or control a wide 
range of fluids, such as water, ink, solvents. Felt can also 
be impregnated with viscous or solid lubricants such as 
grease, glycerine, dispersions of micronized graphite, 
tallow, hydrogenated and sulphonated oils, silicone greases, 
and with various waxes, thus providing protection at points 
where loads and speeds are such that oil is not required. 


SEND FOR DATA SHEET 

The material in this advertisement has been condensed from 
American Felt Company Data Sheet No. 6, “Wicks and 
Lubrication.” This eight page Data Sheet is the basic 
authority upon the subject. It contains full technical data, 
including formulae, charts and graphs, tables. From it any 
engineer can calculate wick performance and arrive at a 
design and specification that will meet the requirements of 
a given application. Write on your letterhead and a copy 
will be sent you. Along with it you may wish to receive a 
list of the 15 American Felt Company Data Sheets con- 
taining technical information on the various characteris- 
tics, types and applications of felt and felt products. 


lubricated with SAE 20 oil with a 
bottom wick oiler. A 3/16” diame- 
ter American Felt Co. Mdse 7546 


wick with a wicking distance of 
approximately 1 inch is used for 
this critical lubricating job. With a 
shaft speed of 9000 RPM and a 
200-hour oiling schedule these 
wicks always equal the life of the 
bearings, which are replaced after 
100,000 miles or 2000 hours con- 
tinuous operation. 


BASIC PRINCIPLES OF WICK LUBRICATION 


Wick-rise rate or capillarity varies directly with wick density, 
inversely with oil viscosity. 


Wicking distance likewise varies directly with wick density, 
inversely with oil viscosity. 


Oil feed or delivery rate is governed by the absorption capac- 
ity of the wick, its capillarity, the cross sectional area of the 
wick, and the wicking distance. 


HENCE: With syphon wicks, the greater the wicking distance, 
and the greater the cross sectional area, the greater 
the flow. 


With bottom wicks, the shorter the wicking distance, 
and the greater the cross sectional area, the greater the 
flow. (Maximum recommended distance about 6 inches.) 


With syphon, bottom, and pad wicks, flow can be 
reduced by mechanically compressing or restricting a 
section of the wick between the reservoir and point of 
delivery. 


All factors involved in the design of a wick lubrication system 
have been scientifically studied by the American Felt Company, 


and are susceptible to accurate mathematical calculation. Felt is 
an engineering material, and its performance can be determined 
in advance with as much accuracy as that of any metal or other 
substance. 


ENGINEERING USES OF FELT 


Wicks Filtering Fluids and Gases 
Oil and Grease Packing 
Retainers Polishing 
Dust Seals Caulking 
Gaskets Insulation 
Cushioning and Shock Sound Absorption 
Absorbing Vibration Isolation 
Felt is an engineering material of great versatility. It can be 
made hard as a board, or soft as a kitten’s ear, oil-conducting 
or oil-sealing, fire-proof, water repellent, or fungi resistant, 


white as snow or any color including black, and it can be cut, 
punched, turned, ground, pressed and moulded to shape. 





American Felt 
om 


Engineering and Research Laboratories: 
Glenville, Conn. PLANTS: Glenville, Conn.; 
Franklin, Mass.; Newburgh, N. Y.; Detroit, 
Mich. 
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SALES OFFICES: New York, Boston, Philadel- 
phia, Atlanta, Rochester, Chicago, Detroit, 
Cleveland, St. Lovis, Dallas, San Francisco, 
Los Angeles, Portland, Seattle, Montreal 




















“NO? say men who know them! 


MEN whose experience with motors 
qualifies them to speak with authority 
will tell you that, beyond similar mount- 
ing dimensions and ratings, motors are 
as different as night and day. 


They'll show you records of perform- 
ance and of maintenance costs which 
prove that Fairbanks-Morse Motors have 
remarkable stamina, even on the tough- 
est jobs. This stamina stems from an 


exclusive combination of features: in- 
destructible copperspun rotors, pre- 
wound stators with long-lived insulation, 
cross-flow ventilation that bans hot 
spots, and protection against falling ob- 
jects and dripping liquids, regardless of 
mounting position. 


For full information on moters that 
do more because they have more, write 
Fairbanks, Morse & Co., Chicago 5. 


Fairbanks-Morse 







A name worth remembering 


Diesel Locomotives «¢ Diesel Engines + Generators 
Motors « Pumps « Scales * Magnetos «+ Stokers 
Railroad Motor Cars and Standpipes ¢ Farm Equipment 
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@ BUILT BY WAGNER ELECTRIC CORP. 
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Its Moving Parts 


are well protected! 


It’s a far cry from open type motors with standard SAE widths, Sis Bearings save 
their unprotected moving parts to this space. Minimum frictional drag and low 
rugged, compact Wagner Totally Enclosed operating temperature at high speed are 
Fan-Cooled Motor on a LeBlond Crank- assured. If the trademark on the bearings 
shaft Lathe. Many improvements and is “ss”, the right bearing is in the 
refinements have appeared, among them right place. 6294 


the antifriction bearing such as Sos arcr IND USTRIE s, INC. 
produces. Because their seals fit within Front St. & Erie Ave., Philadelphia 32, Pa. 


P.O OOS RB to) 0023-0 
BEARINGS ~~, | 
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There is NO Safer 
Burnout Protection 


Than Built-in 
LIXON PROTECTION 





Because Klixon Protectors are built-in by the manufacturer as an 
inherent part of the apparatus, they provide positive, safe over- 
load and burnout protection. 


Built-in means the protector is properly installed in the unit 
where it can follow temperature changes. The result is a proven 
and tested combination of a correctly rated protector for the 
device, matched to the thermal characteristics of the particular 
equipment. 

Here’s how the Klixon Protector protects transformers, motors, 
adjustable transformers, solenoids and other equipment from 
overheating and burning out. Should the equipment become 
dangerously overheated, snap, the Klixon Protector “opens” the 
circuit preventing a burnout. When the apparatus cools to safety, 
the protector recloses the circuit. Harmless momentary shorts 
or overloads do not cause nuisance tripouts. 


Avoid repairs and replacements by specifying that your equip- 
ment have Klixon protectors. Write for information. 


Spencer Thermostat Co., 108 Forest St., Attleboro, Mass. 
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AUTOMATIC RESET 





MANUAL RESET 
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FRACTIONAL Ho, 
Gy 


Many of America’s most particular buyers specify ‘“G.S.”’ 
when they want better Small Gears. They have learned 
CONSIDER WHY that we can be relied upon to deliver correctly designed 
gears in any quantity, manufactured to the highest stand- 
ards of uniform accuracy. Here, the most elaborate meth- 
ant ’ ie oF Sea ods of inspection are aaa ed.. methods requiring 
painstaking care and the use of every modern measuring 
device. Small wonder G.S. Fractional Horsepower Gears 


a 
give smoother, more dependable performance. Over a 
quarter century of specializing in making better Small 
Gears exclusively has resulted in the development of a 
high degree of efficiency in our engineering and manu- 
G % facturing techniques. Let our highly skilled engineers 
tied lend you valuable aid on the Small Gears you need. Tell 


us now, just how we can best serve you. 


PERT BS 


BAR se Ce: 


MBER OF 
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CONNECTORS 
FOR 
INDUSTRY 


Employed on transmission lines from coast to 
coast or on the tiny wire connections of radio 
receiving and transmission sets, Superior Tube 
Company produces many thousands of feet of 
tubing for electrical and mechanical connectors 
in a wide range of analyses and sizes. Superior 
Tubing is produced to rigid standards—close 
I.D. or bore, wall, or O.D. tolerance; all sur- 
faces clean and smooth; an engineered temper 
as required by conditions of service—these 
are your assurances that the wire or cable will 
break before the connector releases its grip 
or fractures. 


Many analyses of carbon, alloy, and stainless 
steels, as well as nickel and nickel alloys, are 
cold drawn at Superior and are available in 











cut or random lengths. Producing any size 
within the range of .010” to 5” O.D. max. 
makes certain that Superior tubing meets the 
precise demands of your particular application. 


Take advantage of the basic characteristics of 
tubing; its high strength-weight ratio, ease of 
fabrication, and controllable physical proper- 
ties. Whatever your needs in fine small tubing, 
Superior’s Engineering and Metallurgical staff 
will work with you in your production and 
development programs. 


Bulletin 31 listing commercial tolerances and 
materials available is ready—WRITE FOR 
YOUR COPY TODAY! 


For Superior tubing on 
the West Coast, call 
PACIFIC TUBE COMPANY, 
5710 Smithway Street, 
Los Angeles 22, California 
ANgeles 2-2151 


SUPERIOR TUBE COMPANY 


2021 Germantown Ave. 
Norristown, Pennsylvania 
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Duty — 600 Volts. Applica- 
tion: Portable tools, convey- 
ers, bus heaters, floor sand- 
ers, etc. Qualifications: Heav- 
ily jacketed for rugged use. 
Flexible for ease of handling. 












cally 





* Type 8} or 8) T— Medium 
Duty — 300 Volts. Application: 
grinders, portable 


flexibility found in Type S. 


Type SV or SVT—Light a 

Duty — 300 Velts. Application: 

Vacuum cleaners, fans, food 

mixers, etc. Qualifications: A 

sturdy cord for home . 

Neat in appearance. Hygieni- 
clean. 


tion: Lamps, clocks, light ap- 
pliances. Qualifications: 
Distinctly for 
Available in your choice of 
black, 









Insure Customer Satisfaction 


You want a cord that’s flexible and non-kink- 
ing .. . that has a smooth, durable finish . . . 
that will last the life of your product... that 
is easy to strip and handle. 

Rome Cable has developed a complete line 
of cords that fulfill these requirements per- 
fectly. Forextreme flexibility, Romecords have 
conductors of finely stranded soft drawn cop- 
per. They are made to take rough and careless 
handling, and are designed for long life under 
conditions of repeated coiling and reeling. 

Rome Synthinol* thermoplastic jacketed 


_ cords (Types ST, SJT, SVT, and POT) have 


permanency of color . . . a high luster finish 
which is resistant to oils, acids, flame and 


* Trademark Registered 


with ROME CABLE CORDS 


moisture. The outer jacket is hygienically 
clean . . . pleasant to touch .. . ideally suited 
for home, hospital and office equipment. 

When a rubber jacket is preferred, specify 
Types S, SJ, SV, or POSJ. These cords are of 
the same extremely flexible construction, in- 
sulated with high quality rubber compound 
with an uniformly applied jacket especially 
compounded for maximum wear-resistance 
and durability. 

There’s a Rome cord for practically every 
need... heavy duty, medium duty, light duty 

. . with jackets of Rome Synthinol* thermo- 
plastic, rubber, or Neoprene, depending upon 
your cord requirement and choice. 
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1. Bauxite from South American deposits is unloaded and stockpiled at the comprises 34 buildings on a 318-acre river site, is capable of turning 
Baton Rouge plant of The Permanente Metals Corporation, where it out one billion pounds of alumina per year. It requires four pounds 
is converted to alumina, The plant, located on the Mississippi River, of bauxite ore to make two pounds of alumina. 


KAISER ALUMINUM 


D 


FROM ALUMINA TO FINISHED ROLLING, PERMANENTE METALS CONTROLS EVERY STEP IN THE PRO.- 


DUCTION OF KAISER ALUMINUM, ASSURING QUALITY PIG, INGOT, PLATE, SHEET, STRIP, AND ROOFING. 


It’s something of an achievement to turn out, in 
a single year, almost as much aluminum as the 
entire industry produced in the most productive 
year before the war. 


It’s even more of an achievement to gain a repu- 
tation for quality and service at the same time. 
One reason The Permanente Metals Corporation 
has gained this reputation is its integrated opera- 
tion—from alumina to the finished product. 


The story here takes you from the delivery of 
bauxite at Baton Rouge to the rolling of finished 
aluminum at Permanente Metals’ Spokane mill, 
with capacity of 288 million pounds yearly. 


But no pictures and text can convey to you the 
eagerness of this young-minded organization to 
serve the buyers of aluminum .. . to tackle the 
toughest problems . . . to take its place as a vital 
factor in this age of light metals. 


Kaiser Aluminum is a product second to none— 
not merely as a substitute for other metals and 
materials, but as their successor in the scores of 
applications where aluminum can add something 
new: lightness, strength, workability, resistance 
to corrosion, beauty. 


And this aluminum is here today—ready to meet 
your requirements! 


ELECTRICAL MANUFACTURING 





2. It isn’t alumina yet—but this view in the Baton Rouge plant shows 
the final step in processing. These giant rotary kilns operate at 1800 
degrees F, and cook the alumina hydrate into snow-white alumina 
powder. This alumina is then loaded into box cars and goes by rail to 
Permanente Metals’ reduction plants at Spokane and Tacoma, Wash- 
ington, where it is converted into basic aluminum, 


3. Spokane, Washington, is the home of the reduction plant of The Per- 
manente Metals Corporation, where alumina is made into basic alu- 
minum, Another reduction plant, at Tacoma, increases the supply 
needed to keep the Spokane rolling mill operating at capacity. Re- 
duction process requires tremendous power. Metal is cast into pure 
aluminum pigs, then sent to rolling mills for remelting and alloying. 





See eae cota 


4. The rolling mill at Spokane is capable of producing more than 288 
million pounds of aluminum yearly. Two-ton ingots of alloyed alu- 
minum are hot-rolled into long strips. Cut into sheets, the metal is 
cold-rolled to proper specifications (above). Careful handling and 
constant testing assure outstanding quality. This plant comprises 53 
acres. Plate, sheet and strip are loaded directly into cars for shipping. 


5. Here’s why Kaiser Aluminum is in demand: Permanente Metals’ repre- 
sentatives really give service. Delivery promises are kept. Quality ex- 
ceeds specifications. Top technical brains are always at your service, 
may cut your costs through sound advice. Though Permanente Metals 
itself is but one year old, its administrators, engineers and operators 
have had years of experience in the aluminum industry. 


Ready to serve you-70@@y... 





qiser Aluminum 


a Permanente Metals product 


DISTRIBUTED BY PERMANENTE PRODUCTS COMPANY, KAISER BLDG., OAKLAND, CALIFORNIA...WITH OFFICES IN: 


* St. Louis, Mo. + Atlan.a, Ga, + Minneapolis, Minn. - Milwaukee, Wis. 
Detroit, Mich. + Boston, Mass. + Hartford, Conn. - Buffalo, N.Y. - New York City, N.Y. + Philadelphia, Pa. 


~eattle, Wash. + Oakland, Calif. + Los Angeles, Calif. - Dallas, Texas - Wichita, Kan. - Kansas City, Mo. 


hicago, Il. + Cincinnati, Ohio - Cleveland, Ohio - * Washington, D.C. 
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..- the answer may surprise you! 


Some felts sell for as low as 17c a square yard, while 
others are priced at $60 and more. 

Felt ranges in weight from 3 ounces per square yard 
to more than 20 pounds a yard. 

Some felts are all wool while others are part wool with 
admixtures of other fibres. 

There are felts of feather-softness, others as hard as 
seasoned maple board. 

And felt can be supplied in any color—or combination 
of colors—in the entire range from white to black. 
Felt can be die-cut, punched, skived, chiseled, turned, 
scarfed, ground or otherwise processed by simple and 
common methods. 


Cut felts do not ravel, shred or fray—are often ready 
for assembly when shaped by a single, elementary 
operation. 

The Felters Company designs felts of quality, weight 
and thickness to fit any design requirements—cuts 
them to the exact shape and size needed. 

There’s a felt built to fill every specific felt need. 
Whether it happens to cost 17c or $60 per square 
yard, the best felt is the one made to do the job. 


“For quick, easy ordering (and added insurance for 
prompt, accurate deliveries!) keep the Felters Precision 
Cut Felt Parts Manual close at hand. Write to The Felters 
Company, 210-U South Street, Boston 11, Mass. 


THE FELTERS COMPANY 


Offices: New York, Philadelphia, Chicago, Detroit @ Sales Representatives: San 
Francisco, St. Louis @ Southern Representative: Industrial Supply Co., Clinton, 
S.C. @ Millis: Johnson City, New York; Millbury, Mass.; Jackson, Mich. 


‘Makes the Felt for the Parts it Cuts 
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WHAT IS THE BEST WAY | 
TO PRODUCE THIS PART | 


» 


Perhaps you expect a “snap” answer 
that powder metallurgy is always the 
best way to produce intricately shaped 
parts with a fine finish. | 





You won't get it, because Moraine 
Products doesn’t believe in snap answers. 


Actually, the part shown was practical 
for powder metallurgy only because 
certain conditions were fulfilled: 1) The 
shape permitted good die fill and even 
density; 2) the order was sufficiently 
large to amortize tooling costs; 3) the 
physical properties required were within 
the range attainable in normal production. 





The point we want to make is this: When 
you put your parts problem up to 
Moraine Products, you get a straight 
answer, based on a broad manufacturing 
experience. As a large producer of auto- 
motive equipment, utilizing varied metals 
and metal-working techniques, Moraine 
Products brings a practical, dollars-and- 
cents approach to powder metallurgy. 
There’s a good chance that metal powder 
parts by Moraine can save you money. 





MORAINE PRODUCTS °'.."" GENERAL MOTORS 


DAYTON, OHIO 





METAL FO WOER FARIS 
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GENERAL @ ELECTRIC 


Resourceful 
Relay 


Here’s a trim, compact magnetic relay you can 

use either as a fractional-horsepower motor 

starter or as a relaying unit in a thousand and 

one control circuits. Handles up to 10 amps at 

230 volts a-c. Comes in four forms: open, en- 
closed, back-of-panel connected, and plug-in— 
with a choice of three contact arrangements on 
each form. 


You'll find that this sturdy, compact, general- 
purpose relay fits as though it were made-to- 
order in many applications. Measuring less than Three contact arrangements: single-pole, single-throw; double- 
3x2x 23% inches, these General Electric pole, single-throw; double-pole, double-throw. 

CR-2790E magnetic relays may be mounted 

on an insulated or noninsulated 

base. The terminals are easily ac- 

cessible. Contacts are of heavy NEW —For designers of back-connected panels, 
silver. General Electric offers a new modification of this 
relay with 234-inch studs which project from the 
back of the relay through the panel. 





In the enclosed form, convenient 
knockout conduit entrances are 





provided top and bottom. The U- NEW—Relay is also available in plug-in form for 
shaped cover makes for easier quick replacement—particularly applicable for proc- 
wiring and inspection. Check Bul- ess control circuits where operating continuity is 
Enclosed form \letin GEA-4668. vital. Relays can be interchanged quickly and easily. 
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SPEEDS TRACING 


The bright, permanent 

identification colors of eo== 

Flamenol control cable are exssmag 

a big help in circuit trac- 

ing. They eliminate the 

need to ring out every circuit; they mean owes Sav- 
ings in installation and maintenance time. Sodoes the ease 
with which Flamenol strips. And remember, you can't 
beat Flamenol for resistance to oils, acids, alkalies, sun- 
light and other old enemies of cable. No extra protective 
covering is needed; you save space and get a neater 
wiring job. Flamenol control cable is available in Nos. 
12 and 9 AWG stranded wire sizes with 2 to 12 con- 
ductors per cable. Bulletin GEA-4352 gives you the 
story of this and many other types of Flamenol wire and 
cable. 


A TIP ON TERMINALS 


General Electric terminal boards are designed to save 
lost motion and assure connections that stay tight. 
Boards are molded from 

strong, durable Textolite, 

and are available in 4-, 

6-, 8- and 12-pole sizes, 

equipped with marking 

strips. Each terminal will take one No. 8 stranded 
conductor, two No. 12 stranded conductors or three 
No. 12 solid conductors (all AWG). Covers optional. 
Check Bulletin GEA-1497A. 


WELCOME BACK! 


The popular T-27 general-purpose time switch is back 

on the market—welcome news to designers of heating, 

lighting and other equipment calling for automatic 

timing on a daily repeating schedule. Can be provided 
with astronomic dial for closing and 
opening circuits at dusk and dawn, and 
with an omitting device to skip the ON 
operation for selected days of the week. 
Minimum time interval is 3 minutes. 
115 or 230 volts; 25, 50, or 60 cycles; 
SP-ST, SP-DT, DP-ST, or DP-DT. See 
Bulletin GEA-3339. 
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TIMELY HIGHLIGHTS 


ON rN PRODUCTS 
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SHORT DELIVERY 


On These D-c Fractionals 


It’s been a long time since we’ve talked 
about short deliveries, but engineering and 
manufacturing facilities are now available to 
give you just that on the following d-c fhp 
motors, generators and motor-generator 
sets: 


D-c fractional-horsepower motors for 
pumps, feed and traverse drives, and many 
other machine-tool applications. 


Generators and motor-generator sets for 
magnetic chucks, exciters, and similar appli- 
cations where a limited supply of either a-c 
or d-c power would not otherwise be 
available. 

The above applications are just a few of the 
many which aes readily available fhp units 
will fulfill, For a complete description of 
these motors, generators and m-g sets check 
Bulletin GEA-4871 on coupon. 


GENERAL ELECTRIC COMPANY 
Apparatus Dept., Section, E668-55, Schenectady 5, N. Y. 


Please send me the following bulletins: 
GEA-4668—Magnetic relays 


seieSodieiceeed GEA-4352—Flamenol wire and cable 
<cahaspaeiee GEA-1497A—Terminal boards 
estar GEA-3339—General-purpose time switch 


GEA-4871—D-c fractional horsepower motors 
See your copy of Sweet’s 1945 File for product designers—it 


contains 102 pages listing G-E equipment. 











The sun sets late in summer, early in winter. But whatever the season, 
street lamps go on at exactly the right time. In most cities, an ingenious 
timing device turns the lights on and off automatically. It’s operated by a 
Telechron synchronous electric motor. 


The automatic lamplighter is typical of the exacting jobs performed by 
Telechron motors. These versatile motors have been used successfully in 
clocks and timing devices for 25 years—and more. New applications are 
being worked out every day by Telechron engineers, working with manu- 
facturers. No matter how unusual or difficult your application, a Telechron 
motor may be the answer. 


Telechron motors can be adapted to many types of automatic timing, 
switching, recording and control equipment — complicated program mech- 
anisms as well as simple switches. Self-starting, they reach rated speed 
almost instantly. They operate in perfect synchronism with all standard 
commercial frequencies — can’t run faster or slower. Conservative torque 
ratings, precision building and Telechron’s exclusive sealed-in oiling system 
assure years of dependable service. 


A Telechron motor gives you the advantages of Telechron’s pioneering 
research. For over 25 years, Telechron has been the largest producer of 
synchronous electric motors. They‘re all Underwriters Laboratories approved. 
Telechron’s application engineers will be glad to study your needs. Address 
Motor Advisory Service, Dept. H, Telechron Inc., Ashland, Massachusetts. 


THE FIRST AND FAVORITE SYNCHRONOUS ELECTRIC TIMING MOTOR 
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Telechron Motors Are Now 
Being Used for : 


Stoker, Oil Burner and Temperature Controls 
Industrial Process and Cycling Timers 
Business Machinery 

Medical Devices 

Household Appliance Timers 

Musical Devices 


eleenton 


SYNCHRONOUS MOTORS 
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Small Cam-Operated 


DRUM SWITCHES 





Multi-SP 


An 8-page bulletin is required to describe 
the great variety of applications and switching 
combinations of these handy Bulletin 353 cam- 
operated drum switches. They can be built up 
to 15 sections, with contacts opening or closing 
at any point of lever travel. Switching problems 
can be solved with surprising ease and simplic- 
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ity. The silver alloy contacts require no cleaning 
or servicing, because any oxide which may form 
on the contacts is as good a conductor as the 
contact metal, itself. There are no sliding con- 
tacts...the beryllium copper fingers operate 
with a quick-closing and quick-opening action. 
Available in three sizes shown above. 










BO sectional view 
™ of Bulletin 353 
Drum Switch showing 


MOTOR CONTROL 


contact sections and 
central operating ~“ 


shaft with hand lever. 
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Manual and 
Automatic Control 


If you are designing machines . . . or in- 
stalling new machines ... get the most 
out of them with push buttons or limit 
switches of the correct type. Added safety 
can be assured by using extra STOP but- 
tons or perhaps a limit switch. Convenience, 
speed, and less spoilage are a few other 
advantages of adequate use of modern 
pilot control stations. 


The above illustration shows 25 of the several hundred types 
of standard push button stations that are listed in Allen-Bradley 
Bulletin 800. But these few examples will serve to indicate the 
immense variety of enclosures, button labels, numbers of but- 
tons, and also such auxiliary elements as pilot lights, selector 
switches, etc., which can be selected from the standard Allen- 
Bradley line to fit your needs. If you build or use motorized 
machines, by all means send for Bulletin 800, today. 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 


Limit switches are more than “stop-motion” units . . . they 
regulate machine speeds during bed travel or automati- 
cally put machines through a repeated sequence of oper- 
ations. Send for Bulletin 801-802 on Allen-Bradley standard, 
heavy duty, and precision limit switches. 


ALLEN-BRADLEY 


ery MOTOR CONTROL 


Cut your costs with 


Cross Sections 
ae 
Ce 


Our equipment enables us 
to furnish many diameters 
and widths of sections. 


Note that this method re- 
quites production quantities. 
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RING 
WELDMENTS 


One way to reduce your production costs 
may be the use of ring weldments such as 
those shown here. The Cleve-Weld method 
of producing circular shapes in quantity 
lots has cut costs for others— perhaps it is 
the solution you want. 


Specialized equipment and background ex- 
perience at Cleve-Weld produce rings from 
flat stock or hot rolled mill sections. The 
material is shaped into hoop form; welded 
together, then rolled to the specified cross- 
section, holding required tolerances. 


The resulting piece represents less fabri- 
cating time and generally is achieved with 
less weight of raw material and ‘reduced 
time for finishing. Frequently, all machin- 
ing is eliminated. You may find your answer 
at Cleve-Weld. Just send a print of sketch, 
with details of quantity and material re- 
quired. We will answer promptly with 
estimates —no obligation on your part. 
Just try us. 


THE CLEVELAND WELDING COMPANY 
West 117th Street & Berea Rd. + Cleveland 7, Ohio 
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THREE BASIC TYPE “T’’ MODELS... The T-110 shown at 
far left has a rugged pressed steel base and is cushioned in 
generous rubber pads. Shown next to this, without a base, 
is the T-123. Both of these models are provided with Air- 
Stream enclosed fan cooling and can be used for general duty 
up to 1/30th horsepower. For fan duty they handle 1/25th 
horsepower loads. To the right of the T-123 is the T-121 built 
with exposed cooling fins. It. provides up to 1/25th horsepower 
for fan applications where airflow is directly over Micromotor. 





eFOR ELECTRICALLY POWERED PRODUCTS 


r c TYPE “T" a. c. 


MICROMOTORS 


AKE a good look at this sturdy 1/25th 

horsepower job. Don’t miss that husky 
frame. Check the precision construction 
of its famous Flush-Weld rotor. Measure 
off the solid footing provided by large bear- 
ings spaced 314” overall. 


You'll find this fine Redmond Micromotor 
retaining accurate alignment throughout 
thousands of hours of steady service. You'll 
find it well suited for tough use on full 
rated loads. 


Here is sound engineering. Redmond Type 
‘*T’? Micromotors are products of more 
than 20 years of specialized experience in 
the building of 20,000,000 low range frac- 
tional horsepower motors. 


Build your motor-powered products on a 
sound foundation. If it’s a twenty-fifth 
horsepower you need, check the fine Type 
‘*T’? Micromotors. Other Redmond A.C. 
Micromotors are made in sizes from 1/150th 
up to 1/15th horsepower. 


Illustrated below are just a few of the many applications for which Type “‘T’’ Micromotors are ideally suited: 
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edmond COMPANY, INC. 
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Main Offices 


OWOSSO, MICHIGAN, U.S.A. =m a 
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Redmond facilities include 2500 employees 
and more than 5 acres of floor area. 
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: The Selection and Use ’ 
* Resilient Sealing Materials 





NEW GASKET GUIDE 


Booklet offers condensed data 


on materials and applications 


Just published, “Armstrong’s Gasket and Sealing 
Materials” puts into 20 pages the essential data 
you need to make a tentative choice of the proper 
resilient gasket or sealing material. 

The first half of this booklet is devoted to ap- 
plication data and charts. These give the physical 
characteristics of each of Armstrong’s four major 
types of materials: synthetic rubber compounds, 
cork-and-synthetic-rubber compositions, cork com- 
positions, and fiber sheet packings. 

The second half of this new booklet offers prac- 
tical help on the selection and use of resilient seal- 
ing materials. Discussed here are such topics as: 
proper flange design, designing gaskets to reduce 
cost, and correct compresston for various materials. 

Write today for a copy of “Armstrong’s Gasket 
and Sealing Materials.” Armstrong Cork 
Company, Gaskets and Packings Dept., 
9508 Arch Street, Lancaster, Pennsylvania. 
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photographic material. 


e Moderately priced ... designed for the thou- 
sands of drafting rooms that want these 5 EXTRA 
VALUES in Printmaking at no extra cost— 


1. EFFICIENCY! You always get posi- 
tive (not negative) prints direct from 
your tracings... prints that are sharper, 
brighter, much easier for you to read, 
check, and make notations on. 





















You produce these without waste of 
material or waste of motion. Your trac- 
ings can be up to 42 inches wide, any 
length ... and can be printed either on 
rolls of Ozalid sensitized paper or on 
cut sheets of matching size. 


Your prints are always delivered dry, 
ready for immediate use .. . after just 
two simple operations— Exposure and 
Dry Development. 





2. SPEED! ONLY 25 seconds to repro- 
duce your standard-size tracings, speci- 
fication and data sheets, etc. 


3. ECONOMY! An 81% x 11-inch re- 
production costs you one cent; 11x 17 
inches, two cents ...and so on. The 
Ozalid Streamliner soon pays for itself 
... in time, labor, and dollars saved. 


With it, you can also effect amazing 
short cuts in design. For example— 
eliminate redrafting when changing ob- 
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e Reproduces your engineering and architectural 
drawings in seconds—also your typed, printed, 











claim old or worn tracings ... make 
transparent overlays in different colors. 


4. VERSATILITY! You can reproduce 
the lines and images of any original in 
black, blue, red, sepia, or yellow . .. on 
paper, cloth, foil, film, or plastic. 


Simply use the Ozalid sensitized ma- 
terial you think best for job at hand; 
e.g., use identifying colors for prints of 
separate departments or operations... 
DRYPHOTO to produce beautiful con- 





tinuous-tone prints from film positives 
(which can be made from any negative) 


Gentlemen: Seer. S58 


Please send New Ozalid Streamliner 
booklet .... containing reproductions 
of drawn, typed, printed, and photo- 
graphic material. No obligation. 


Position 


Company 
Address 


solete drawings ... combine the details 
of separate tracings on one print... re- 













. .. OZAPLASTIC to produce oilproof, 
waterproof prints for shop or field use. 
All prints are made in same fast, eco- 
nomical manner. 


5. SIMPLICITY! NOW-— printmaking is 
an easy desk job, automatic in practi- 
cally every detail. 

















Anyone can feed originals and sensi- 
tized material into the Ozalid Stream- 
liner. Prints are delivered on top, 
stacked in order—within easy reach of 
the operator, who does not have to 
leave her chair. 


You can install your Streamliner 
anywhere; it requires only 11 square 
feet of floor space. 

Write today for free, illustrated book- 
let .. . showing all the ways you can use 
the new OZALID STREAMLINER . . . and 


containing actual reproductions — like 
those you can make. 


OZALID 


DIVISION OF 


GENERAL ANILINE AND FILM CORPORATION 


Johnson City, New York 


Ozalid in Canada 
Hughes Owens Co., Ltd., Montreal 








EXCEPTIONALLY SMALL AND COMPACT 
YET EXTREMELY RUGGED! 


@ R-B-M announces a new line of general purpose magnetic relays, with either 
A.C. or D.C. shunt coils or series coils, for electronic applications. 

Relays are available in standard contact arrangement of single and two pole 
normally open, normally closed; or double throw with light oad: heavy contacts. 
Four and six pole double throw relays are available with 3 ampere contacts at 
32 volts or less. 


Insert shows double pole, normally open contactor rated 12 amperes, 115 
volts, A.C., and 6 amperes at 230 volts, A.C. This relay is designed in accordance 


with U ndanes riters’ specifications and will ultimately carry Underwriters’ Approval 
for Small Devices classifica- 


tion. For further information R- B-M DIVISION 


write for Bulletin 570. Ad- Essex Wirt CORPORATION 


dress Department D-8 Logansport, Indiana 


MANUAL AND MAGNETIC ELECTRIC CONTROLS — FOR 
AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 
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WOVEN TAPES, TUBINGS 
SLEEVINGS, CORDS 
CLOTHS, ETC. 


VARNISHED TUBINGS, 
SLEEVINGS & TAPES 


COTTON TAPES & SLEEVINGS 
FIBERGLAS - MICA COMBINATIONS 
VARNISHES - WAXES - COMPOUNDS 


} 
WOVEN OF FIBERGLAS YARN 


A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH + INSULATING PAPERS 
AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS - FRICTION TAPE AND SPLICE - TRANSFORMER COM.- 
POUNDS + FIBERGLAS SATURATED SLEEVING + ASBESTOS SLEEVING AND TAPE + VARNISHED CAMBRIC CLOTH AND 
TAPE + MICA PLATE, TAPE, PAPER, CLOTH, TUBING + FIBERGLAS BRAIDED SLEEVING +» COTTON TAPES, WEBBINGS AND 
SLEEVINGS + IMPREGNATED VARNISH TUBING + INSULATED VARNISHES OF ALL TYPES + EXTRUDED PLASTIC TUBING 
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Where Basie Designs in Eleitiic Coittiols 





In a television receiver circuit, two power wound resistors were 
needed, but the space for mounting them was hard to find. 


So Ward Leonard suggested: instead of two separate resistors, each 
requiring individual mounting and installation, let’s make a single 
Vitrohm unit with two electrically independent resistance windings. 


This unit is mounted just like any single resistor. 


RESULT: less space needed . 


As this case shows, it often happens 
that by a slight modification of a 
basic design or by use of a certain 
manufacturing method, Ward 
Leonard can give you the exact re- 
sult you need—without the extra 
cost of a special design. 


Bine means ‘Result - Engineering” 
in resistors, rheostats, relays and 
other electric controls. The distinc- 
tive blue identifies Ward Leonard 
“‘Result - Engineering” 


FREE BULLETINS on “Result- 
Engineered”’ Resistors. (Please re- 
quest on business letterhead, mention- 
ing your title.) WARD LEONARD 
ELECTRIC CO., Mount Vernon, New 
York. Offices in principal cities of 
U. S. and Canada. 
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. . assembly cost cut 40%! 


FOR YOUR PRODUCT'S 
FASTER ASSEMBLY... 
OR BETTER PERFORMANCE — 
PUT THE PROBLEM THROUGH 


Before you decide to ‘‘make the best”’ 
of a “‘standard’’ component, or pay a 
premium for a “‘special’’, submit the 
problem to Ward Leonard. At no 
obligation, see if ‘““Result-Engineer- 
ing” can’t work out the solution 
for you. 
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SUNLIGHT MOTORS 
for 
compressors 
washing machines 
power-driven 
bench tools 
Since the early days of the appliance industry, lassie 
Packard Sunlight motors have been recognized milk separators 
for honest quality. Today’s Packard Sunlight milking machines 
motors uphold that reputation. They assure furnace blowers 
dependable motor performance on leading stokers 


% ‘ . oil burners 
makes OI appliances. water pumps 


ventilators 
“To and many other 
applications 


Packard Electric Division, General Motors Corporation, Warren, Ohio 
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Manufactured 
in accordance with NEMA specifications 


red 


Approved by TYPE AF, Al, A, SPECIAL CONSTRUCTIONS 


Underwriters’ Laboratories, Inc. 
COPPER, NICKEL OR MONEL CONDUCTORS 


Representatives in Principal Cities WRITE FOR CATALOG © SAMPLES ON REQUEST 


RHODE ISLAND INSULATED WIRE CO., Inc. 
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OF INDUSTRY 


TREMENDOUS WATER POWER 
LOW ELECTRIC RATES 
LEADER IN LUMBER 

BASIC METALS AND ORES 
LARGE AGRICULTURAL YIELD 
SOURCE OF SEA FOOD 
GATEWAY TO THE ORIENT 
EXCELLENT TRANSPORTATION 
FAST GROWING POPULATION 


*k One of a series of ad- 
vertisements based on 
industrial opportuni- 
ties in the states 
served by the Union 


SCENIC WONDERLAND 


Wires POWER is one of Washington’s 


most important industrial advantages. 
Two of the world’s greatest dams, Grand Cou- 
lee and Bonneville, make it possible to offer 
industry unusually low electric power rates. 


Lumber, coal, iron, nickel, chrome, aluminum 
—and other basic metals—are available “on the 
ground floor” for industrial purposes. 


The state’s tremendous yie!d of fruits and veg- 
‘etables, together with seafood, offers an imme- 


Pacific Railroad. 


diate supply to concerns engaged in processing 


and packing. 


Washington’s population has shown a great 
growth; providing a large local consumer mar- 
ket and source of industrial workers. 


The state also is a gateway to the Orient for 
export business. 


From a viewpoint of good living, the Evergreen 
State offers a year ‘round scenic playground ... 
excellent educational and cultural advantages. 


Excellent rail transportation, for shippers and 
travelers, is provided by Union Pacific. 


% Address Industrial Department, Union 
Pacific Railroad, Omaha 2, Nebraska, for 


information regarding industrial sites. 


UNION PACIFIC RAILROAD 


THE STRATEGIC MIDDLE ROUTE 
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Clean—is your first impression of the winding room. Air conditioning, in- 
cluding removal of dust and control of humidity, is important to quality. 


Testing—testing—and testing again—every capacitor is produc- 
tion-tested to assure a positive seal. Terminal-to-terminal, terminal-to- 
case, and capacitance tests performed by the above equipment assure 
detection of possible open or short circuits, grounds, and high or low 
capacitance. This testing equipment also segregates the units into four 
capacitance tolerance groups. This is in addition to exhaustive engineer- 
ing and laboratory tests on materials, and life tests on capacitors under 


operating conditions. 407-148 


Remember that General Electric puts quality in- 
to volume production by using the most modern 
equipment and methods. 


. . .We know it’s there by testing, testing, and 
testing again each individual capacitor. 


A visit to our Ft. Edward, N. Y., plant would show, far 
better than words and pictures, why G-E specialty capaci- 
tors for fluorescent lamp ballasts are known for quality. 

This modern factory of 77,000 square feet is devoted to 
the manufacture of just one type of capacitor—for use with 
fluorescent ballasts. Year-round air conditioning of the 
winding and assembly areas assures cleanliness, humidity 
control, and freedom from conducting particles in the air- 
resulting in the best possible winding and assembly condi- 
tions. Other outstanding features include: a continuous 
case-cleaning system; the most modern treating methods 
and equipment; and a continuous degreasing process—all 
contributing to high-quality volume production. 

Above all is the testing equipment. Improved seal-testing 
facilities make it possible to check every single capacitor 
for possible leaks. Automatic electrical testing equipments, 
developed and built by General Electric expressly for this 
application, pass on the characteristics of each capacitor. 

There are more than ten million G-E ballast capacitors 
in use. Every one—as with all G-E Specialty Capacitors- 
has. been manufactured under rigid, quality-controlling 
methods. 

Apparatus Dept., General Electric Co., Schenectady 5, N. Y. 
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This is ihe 
advertisements 
theory and testing—o" 
ce in the prope “eo 
ae of electrical insu- 
an 


lating materials. 


Dielectric strength values of insu- 
lation, determined by means of 
laboratory tests, are seldom exactly 
like those obtained in actual serv- 
ice. To be the same, all factors that 
affect dielectric breakdown would 
have to be identical. 

For instance, the chart (Fig. 1) 
illustrates the values of Short- 
Time Tests! as compared with the 
values of Step-by-Step Tests? for 
the same material. Here the test 
specimens have been conditioned 
alike, tested in the same atmos- 
phere, at the same temperature 
and with the same electrodes. The 
only variation was the rate at 
which the voltage was applied. 
Since all the variables mentioned 
above have an effect on dielectric 
breakdown, it can easily be seen 
that test values are but an indica- 
tion of dielectric quality. . 

For this reason, the American 
Society for Testing Materials has 
set up detailed standard test pro- 
cedures for each type of insulating 
material. Thus, a common basis is 
established for comparing the 
dielectric quality of one material 
with another. And it is possible to 
compute, fairly accurately, what 


54 




















DIELECTRIC STRENGTH OF 
LAMINATED THERMOSETTING SHEET 
PERPENDICULAR TO LAMINATIONS 

















NEMA GRADES X, P, XX, XXP 
(ums SHORT-TIME TEST 
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the dielectric strength will be for 
the same insulation-“tnder other 
conditions, by starting with a 
value that has been determined 
by a standard test. 


STEP-BY-STEP 
DIELECTRIC STRENGTH TEST 


The first advertisement of this series 
dealt with the Short-Time Dielectric 
Strength Test, devised for quick deter- 
mination. Here the Step-by-Step Method 
is outlined. This means of determining 
dielectric breakdown, where the voltage 
is applied for longer periods of time, 
simulates to a certain extent operating 
conditions of many applications where 
the electrical insulation is under ex- 
tended stress. The Step-by-Step values 
should therefore be used when consider- 
ing such applications. 

The electrical equipment needed to 
perform the Step-by-Step Test is the same 





as that needed for the Short-Time 
Method (step-up transformer, auto- 
matic circuit breaker, device for con- 
trolling rate of voltage rise, voltmeter 
and electrodes of proper size and shape). 
In this procedure, however, the initial 
voltage applied (50% of the breakdown 
in the Short-Time Test) is held for a 
specified time, then increased by equal 
increments to higher voltages, but held 
at each step for a definite period of time 
as stated in the ASTM specifications. 


1ASTM Designation D149-44-10(a) 
2ASTM Designation D149-44-10(b) 
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APPLICATIONS OF ELECTRICAL 


Mica Insulator Company makes a wide variety of insulating materials, 
thus giving the designer and manufacturer a free hand in specifying a 
dielectric to meet the exact conditions of use. Products include, for ex- 
ample, fabricated Munsell Mica (machined to specifications); Micanite 
and Super-Micanite (built-up mica); Lamicoid (laminated plastic); 
Empire (varnished fabrics and papers); and Miscellaneous Insulations 
(tubing, untreated tapes, fiberglas products and varnishes). 


EMPIRE YELLOW-VARNISHED CON- 
DENSER PAPER is free from impuri- 
ties that may impair insulation qualities. 
Furnished in thicknesses of 1.5, 2 and 3 
mils, its extreme thinness makes it suit- 
able for magneto, induction and ignition 
coils, condensers, etc. 


LAMICOID SHEETS NEMA Grade 
XXX are made with paper base and 
high quality synthetic resins. They are 
particularly well suited for radio parts 
and similar applications where at high 
frequency, low-loss characteristics must 
be maintained under severe conditions. 


Experience accumulated by Mica Insulator Company as electrical 
insulation specialists for over 50 years, plus knowledge gained from 
extensive research, can help solve your insulation problems. Call on 
our Technical Service Department—there is no obligation. 
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INSULATING 


MATERIALS 


MICANITE SEGMENT PLATES are 
made with both amber (phlogopite) 
and India (Muscovite) mica. They have 
proved exceptionally valuable for most 
flat-insulation applications, punched 
segments, undercut and flush-type com- 
mutator segments, washers and discs. 


Pues TRICAS 


INSULATION 





Wo didiit know you 
could do that with 


Callte, Guitadts 


& SANE 

Ni el 
VF 

oe 


On this page we picture Callite’s solutions to contact problems of 

four widely-diversified manufacturers. Individually they may bear no 

resemblance to your own requirements, yet together they have a dis- 

tinct bearing on your production efficiency—the worthiness of your 

product ... because they clearly demonstrate the ability of our engi- 

neers to work with those of our customers in designing and produc- 

ing the contacts best suited for individual applications. In the 27 

years of our leadership in the field of component metallurgy we have 

amassed thousands of stock contact types as well as the background 

and ability to produce any type the future may call for. A consul- hieiiaiatie amine 
tation with our engineers will be ar- in tomgeton, auclybieoee, 


. » ilver, platinum, lad 
ranged at your convenience. Callite and alloys of these metals. 
. : Write for Catalog No. 152which 
Tungsten Corporation, 547 Thirty - describes otk eontatie and 
extraordinary designs used 


ninth St., Union City, N. J. Branch in special applications. 
offices in Chicago and Cleveland. 
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Ever notice the preponderance of Brass and other Copper- 
Alloy parts in indicating, recording and control instruments? 
You know the reasons: These are durable, workable, wear- 
resistant metals. They possess a high degree of corrosion re- 
sistance ...and the ability to ward off fatigue failure caused 


by vibration. That means long service life. 


For the production of precision instrument parts, many man- 
ufacturers have found Brass to be the most dependable and 
economical metal to use... because any basic forming or ma- 
chining operation that can be done on any metal can be done 


on Brass—usually faster, more accurately, and at less cost. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 


AN EXAMPLE OF COPPER-ALLOY PARTS IN INSTRUMENTS IS ILLUSTRATED ON THE FOLLOWING PAGE fet 














(continued trom preceding page) 


MAGNET CLAMPS 





* 


MAGNET RETAINER 


CONTACT CARRIER 


CONTACT SCREWS 


WASHERS 


HUB FOR PIVOT PINS 


JUMPER 





"eon ATION 
FAN AND UMIT 
CONTROL | 






This Combination Fan and Limit Control is a 
Twin Contact Control manufactured by the 
Perfex Corporation of Milwaukee, Wisconsin. 
It is used in forced warm-air heating systems 
to protect against overheating; to improve op- 
erating efficiency; and to permit fan operation 
only when warm air is available. The parts 
illustrated above in full scale are made of 
Anaconda Metals which contribute, at a mod- 
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TERMINAL SCREW TERMINALS 






COPPER ALLOY COMPONENTS 
for dependable performance 





erate cost, long operating life and dependable 
performance. 

The American Brass Company has had a 
great deal of experience in supplying Brass 
and other Copper Alloys in the form, temper 
and grain size most suitable and economical 
for the production of precision instrument 
parts. Our Technical Department will welcome 
the opportunity of working with you. arin 


THE AMERICAN BRASS COMPANY 
General Offices: Waterbury 88, Connecticut 


AwiCouoA Snatonda Copper & Copper Alloys 
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PLASTICS DO RIGHT 


BY IRONRITE 





On this outstandingly successful 
ironer with its proven ability to 
iron even such intricate items as 
shirts, plastics take a large share 
of the credit. The heat-resistant 
phenolic feedboard pre-warms 
and smoothes out the clothing as 
it is fed into the ironer. It is 
comfortable to the touch be- 
cause, unlike metal, it has limited 
heat conduction. Kurz-Kasch 
engineers helped plan this feed- 
board, as well as the thermostat 
control housing, 11 years ago. 
Both moulds are still in use after 
repaying their costs many times. 





Plastic pipe-dreams 
dont last fl years ! 


U.. plastics where plastics can definitely help your product, as on 
this phenolic feedboard for -an electric ironer. We’re still turning 
these out—just as sound, salesworthy, and efficient as on the day it 
was engineered 11 years ago. Here is an excellent example of the 
economies inherent in a good application of plastics coupled with 
a forward-looking design, back-stopped by superior mould-making 
for years and years of low cost service. 


We maintain that the future of the plastics industry rests on 
applications such as these, and not on the Sunday-supplement or 
pipe-dream kind of application that helps neither user nor moulder 
—the kind developed by wartime shortages or over-enthusiasm. 


If you’re interested in planning advantageous use of plastics 
through the years ahead, Kurz-Kasch development engineers are 
at your service now. 


FOR OVER 31 YEARS PLANNERS AND MOULDERS IN PLASTICS 





Kurz-Kasch, Inc. ° 1419 South Broadway * Dayten 1, Chie 


Branch Sales Offices: New York * Chicago * Detroit * Los Angeles * Dallas 
St. Lovis * Toronto, Canada * Export Offices: 89 Broad Street, New York. City 
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WIREBOUNDS 


REDUCE BOX WEIGHTS UP TO 33% 
SLASH DAMAGE CLAIMS TO ZERO 
AID 25% OVER-ALL SAVINGS 


REPORTS 


WEIL- M°¢ LAIN 


MICHIGAN CITY, INDIANA 


ri st’ of Wirebound weight reduction at 
os ¥eil-MeLain is the 29% Ib. crate at lett 
‘Which replaced the 75 |b. box at right. 


When the Weil-McLain Company converted to 
Wirebound Boxes and Crates and adopted new packing and 
handling procedures over-all shipping room savings of 25% 
were realized. Officials of the company found that the adop- 
tion of Wirebounds specifically designed to carry their boiler 





parts brought savings in every phase of shipping activity. 


Storage space requirements were reduced 80% and an entire 
building was freed for other use. One man, using a hand 
truck, brings 30 flat Wirebound mats to the conveyor line in 
one load compared to 6 or 8 of the old type boxes. Because 
Wirebounds are delivered 2/3 assembled, container assembly 
and packing time were reduced more than 50%. Lift truck 
handling and stacking of packed Wirebounds brought further 
savings. Also of great importance —the resiliency of Wire- 
bounds, resulting from the time-tested combination of steel, 
wire ond thinner- wood, eliminated shipping damage losses. 


You can enjoy the same benefits brought to Weil-McLain. 
Send the coupon below for further information ... or for a 
Wirebound Sales Engineer to study your requirements, design, 
test and submit samples of Wirebounds created specifically 
to carry your products safely, efficiently and at lower cost. 


. ; i . fiés42 1b. Wirebounds being stacked above 
. G : f 
Mad Shes Coufion Today! ps fac ich corry a 335 Ibs. ash pit. The bottom 


WIREBOUND BOX MFGS. ASSN. 
ROOM 1840, BORLAND BLDG., CHICAGO 3, ILLINOIS 


SEND COMPLETE SEND A SALES 
LITERATURE ENGINEER 


es ee a ee 3 eS 

FIRM NAME_ : cae Pe We -) y } 
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SOF ccenipicamnemespesinnn esi Si) BOXES & CRATES 


PRODUCT. 
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NEW BOOK on "'VEEDER READINGS’”’... 


just off the press! 12 pages of Quick Informa- 
tion on VEEDER-ROOT COUNTROL .. . and 


how and where to use it to top advantage. Write 
for your copy to: Dept. 687. 
VEEDER-ROOT INC., HARTFORD 2, CONN. 





with ONE APPLICATION 
NO SPECIAL EQUIPMENT... 


















Use metal . . . plastic . . . or wood — with Motletone a single spray-coat application 
gives it that lustrous hammered finish effect that’s so popular today. What’s more, 
your regular spraying equipment does 100% of the job. Because of its smooth yet 
hammered-like appearance, Motletone tends to hide weld marks, scratches or 
other small defects, and that means fewer rejects and additional savings of pro- 
duction time. 

This new, durable M&W production finish is now available in a complete range 
of colors, formulated for either baking or air-drying schedules. Write for Technical] 


Data Bulletin 108 and sample color cards or arrange to have an M&W technical 


consultant discuss your own requirements with you. 


PIONEERS 
IN PROTECTION 







... where industry goes woclh finishing frotlems 


MAAS\/ & WALDSTEIN COMPANY  iew'tesc 


658 Carroll Avenue, Chicago 12 . 6 Jersey Street, Boston 15 : 10751 Venice Blvd., Los Angeles 34 ~ 
PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALIZED PRODUCTION FINISHES 
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OTHER STACKPOLE 


PRODUCTS 


FIXED AND VARIABLE RESISTORS 
IRON CORES 


POWER TUBE ANODES 
ELECTRICAL CONTACTS 


CARBON PILE VOLTAGE 
REGULATOR DISCS 


MICROPHONE CARBONS 
SINTERED ALNICO 1} 
PERMANENT MAGNETS 
«ee and dozens more 


CONTACT CODE 


POSITION 
POSITION 
POSITION 
POSITION 


STAC KPOLE 
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1001 Uses for these 16 Handy 
SLIDE SWITCHES 


Name the switch contact arrangement 
you need! From 1 to 6 poles, up to 4 
positions, with or without detent, 
spring return, covers, or other optional 
features. 

Chances are Stackpole can supply ex- 
actly the right switch— promptly and 
inexpensively. 16 standard slide types, 


each designed for good appearance and 
real dependability, provide a low cost 
way of modernizing almost any electri- 
cal equipment and adding greatly to 
its sales appeal. Many economical adap- 
tations can be supplied on special order 
to large quantity users. 


Write for Catalog RC-6 


ST. MARY S, 


ELECTRONIC COMPONENTS DIVISION 





PA. 


Spelt 


THE NEW FENWAL 
APPLIANCE THERMOSWITCH™ ; 
CONTROL 


Safe *Accurate *Long-Lasting 





Temperature Control For All 
Types of Electrical Appliances 


The unique and rugged design of the new 
Fenwal Appliance THERMOSWITCH Control / 
provides a heat control unit that will withstand 
shock, vibration, tampering and other opera- 
tional hazards that lower product life... and © 
influence buying attitudes. 


Note these outstanding featurest . 
@ Torque applied to terminal binding posts will not | 
shift contact support members. oo 
@ Adjusting screw will not drift under normal vib 
tion. , eo 
@ The mounting bracket provides for side or bottom* . 
mounting, or a cross-mounting bracket is available <— ww == S , 
for special applications. = me 
@ One-piece, welded case and cover assures rugged, i ln 
tamper-proof unit... stable temperature settings. 


TWO DISTINCTLY DIFFERENT MODELS FOR HIGH . Expanding stainless steel 5. Ceramic Insulating But- 
AND LOW TEMPERATURE RANGES case. tons. 


— ee THERMOSWITCH Control is available . Fine silver contacts. : a Ceramic Loca- 
in models especially designed for both high and low tem- . ee 

perature ranges. The high temperature model provides con- : eee Supporting Mem- 7. Stop Collar. 

trol uver the wide range of 175°F.-600°F. The low tempera- _ Aa 

ture model provides extremely critical control for low tem- Low expansion metal 8. Adjusting Screw. 
perature applications throughout its range of 50°F. to 250°F. 7 bridge. 
Each model assures the highest degree of efficiency and , 


dependability; both incorporate the outstanding Fenwal 
characteristics. 


SPECIFICATIONS : RUGGED @ COMPACT @ LIGHTWEIGHT 


Overall case dimension: 44” high x 54” wide 24” long. 
Maximum Load Rating: 1200 watts on 110 volt 60 cycles. 
TEMPERATURE RANGE: 

50° F. to 250° F. (Series 30003) There is a Fenwal THERMOSWITCH Control to 


50° F. to 600° F. (Series 30002) meet the requirements of most temperature control 
applications. Write for complete information. 


9. Terminal Binding Posts. 


[accion FOR FOOL-PROOF PERFORMANCE 


<M, FENWAL INCORPORATED | 


51 PLEASANT STREET, ASHLAND, MASSACHUSETTS 


°T. M. Reg. U. S. Pat. Off. 
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CK 


eo. the world’s greatest 
radio networks 


eoemost efficient 
office buildings 


artners 


Ker 


Drafting, Reproduction, 
Survering Equipment 
and Materials, 
Slide Rules, 
Measuring Tapes. 
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® The habit of accuracy is so strong in engineers that drawings which are merely 
clear and legible are not enough. Creative men want their drawings to look 
professional, not only in essentials, but in details. K & E has.equipment that can 
help you in both endeavors...drawing instruments and materials so well conceived 
and precisely made that many engineers and draftsmen regard them as valued 
partners throughout their professional careers. 

For 78 years K & E products have been helping in this way to bridge the gap 
between thinking and doing, helping to make possible the tools, machines, 
appliances, construction projects, that mark our civilization. So widely is this true, 
it is self-evident that every engineering project of any magnitude hgs been 
completed with the help of K & E. Could you wish any surer guidance than this in 
the selection of your own “partners in creating’? 

For faster, better lettering you will find a 

- LEROY} Lettering Set a tremendous help. 

C reati Nn G With it you can produce a wide range of 

lettering styles and symbols with complete 

uniformity. Precision lettering need no longer be tedious. For full information 

write to your nearest K & E Distributor or to Keuffel & Esser Co., Hoboken, N. J. 
tReg. U. S. Pat. Off. 


_ KEUFFEL & ESSER CO. 


NEW YORK * HOBOKEN, N. J. 


CHICAGO ° ST. LOUIS * DETROIT * SAN FRANCISCO 
LOS ANGELES * MONTREAL 





WHY G-E INSULATING 
VARNISH 9555 WAS 
SELECTED FOR THIS 
OUT TT Cd 
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Here Are a Few of the 
Many G-E Varnishes Designed for 
Specific Types of Applications 
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eA textile mill motor must operate dependably in the 
presence of moisture and chemical solutions. That’s why 
General Electric varnish specialists recommended G-E 
Clear Baking Varnish 9555 to insulate a motor of this type. 

Its special formulation imparts excellent chemical resist- 
ance to water, acid, alkali, oil, and salt. It cures fast, either 
with infra-red or conventional baking equipment. High 
dielectric strength, strong bonding, and rugged physical 
characteristics adapt it to hard service. 

Your insulation problem receives expert attention at 
General Electric. And G-E Quality Control methods main- 
tain strict uniformity in every shipment. 

Call your local General Electric Distributor for more 
information about General Electric Insulating Varnishes. 
Or write to Resin and Insulation Materials Division, 
Chemical Department, General Electric Company, 
Schenectady 5, N. Y. 
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@ In recent years the use of short- 
wave diathermy in treating a long list 
of ailments has brought immense bene- 
fit to humanity. 

Diathermy utilizes electrical induc- 
tion in applying deep heat to living 
body tissues. This means that for the 
patient’s comfort and for successful 
therapy, the material used in applica- 
tors must have a high dielectric con- 
stant. It must transmit electric effects 
while providing perfect insulation. 

These properties are inherent in 
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phenolics .. . the Durez plastics. The 
diathermy manufacturer... like the 
producer of radios and other electrical 
devices . . . also obtains in.Durez an 
ideal combination of other properties. 
Their mechanical strength, ease of 
molding to various shapes and exact 
dimensions, speed of production, and 
economy of finishing, make the Durez 
plastics ideal for countless uses. 
Durez serves here in the treatment 
drum, the air-space and other applica- 
tor forms, the arm assembly, and even 


in the pilot-light bezels, knobs, and 
meter cases of the control panel. 
> * * 

Many new developments in the use 
of Durez are pictured and described 
in "Durez Plastics News.” May we 
add your name to the list of those 
who receive this informative pamph- 
let each month? 

Durez Plastics & Chemicals, Inc., 68 
Walck Road, North Tonawanda, N. Y. 
Export Agents: Omni Products Corp.. 460 
Fourth Ave., New Dork 16, N. Y. 


PHENOLIC 
RESINS 


PHENOLIC PLASTICS THAT FIT THE JOB 
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HEATING ELEMENT 


; single heating element which pro- 
an vides a choice ef two heats — one 

high for quick coffee brewing — one 
low for keeping it piping hot — is the heart 
of a new coffee brewer manufactured by the 
Cory Corporation of Chicago. 


Like hundreds of other quality electrical appli- 
ances, the Cory coffee brewer is equipped with 
a Nichrome heating element — for Nichrome 


can be depended upon to deliver the desired 
heat throughout a life-time of trouble-free, 
economical operation. 


Because of its excellent electrical properties, 
strength and thermal durability, Nichrome has 
been the standard of quality in electrical heat 
and corrosion-resistant alloys for more than 38 
years — and Nichrome is made only by . . .« 
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When your spring specifications call for 
extra close limits, accuracy at different load 
tests, tricky bends or end treatment—it’s 
no simple matter to meet them—without 
costly second operations—unless ..... 


+ + + « someone gives those specifications a 
good going over for production problems. 
Here at Wallace Barnes are men who know 
how to utilize machinery, materials and 
methods to get the results you want, in the 
fewest operations. This knowledge, applied 
in the early stages of your design, may also 
simplify your problems—or help to avoid 
costly and unnecessary motions. It’s worth 
a try; next time you plan a spring, let us 
help, too! 


Lbkace Burnes SPRINGS 


SMALL STAMPINGS * WIRE FORMS °* HAIRSPRINGS * COLD ROLLED SPRING STEEL 


ACE BARNES COMPANY 
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DIVISION OF THE ASSOCIATED SPRING CORP. 
AND IN CANADA, THE WALLACE BARNES CO., LTD., HAMILTON, ONTARIO 
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LITTLE BOLTS 
DO BIG JOBS 


for 
DIESEL ENGINE 
BUILDERS 


@ The lighter weight of present-day Diesel engines—and their 
higher speeds, compression ratios and power outputs — calls for 
the utmost strength and dependability in the fasteners with 
which they are assembled. That’s why Circle © Bolts, such as 
the cap screw illustrated, are used so extensively by Diesel engine 
builders... because Circle © Bolts have the built-in strength and 
stamina to stand up under the most gruelling conditions. 


The controlled quality of Circle © Bolts...their uniform size 
and strength ... is an asset in the manufacture of any product. 
It is a benefit you can enjoy merely by selecting Circle @ Fas- 
teners for the assembling of your products. 


DID YOU KNOW that the finest 
precision machine tools are employed 
in the manufacture of Buffalo Bolts, 
as in the centerless grinding operation 
illustrated. 


(B) BUFFALO BOLT COMPANY 


NORTH TONAWANDA, N. Y. - SALES OFFICES IN PRINCIPAL CITIES 
Export Sales Office: Buffalo International Corp., 50 Church Street, New York City 
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FOR THE MOST EXACTING 
ELECTRICAL INSTALLATIONS 


d 4 id 
ad . 
AUTOMOTIVE IGNITION HARNESSES. Applied with a Segur taper adap- 
ted to the work with the cooperation of the National Scientific Products 
Co. Applied in this manner “SCOTCH” Electrical Tape with Vinyl Plastic 
Backing makes a securely bound but flexible harness; high resistance to oil, 
water, alcohol, heat, abrasion; high tensile strength. 


* 


PROTECTIVE SHEATH FOR BATTERY CABLES. Above picture shows heavy 
battery cables protected with a tight spiral-wound sheath of “SCOTCH” 
Electrical Tape with Vinyl Plastic Backing. The acid and oil resistant quali- 
ties of this tape equip it to give fullest electrical and mechanical protection. 
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MACHINE TOOLS, PRINTING PRESSES. Where power wiring is subjected 
to oil, acids, etc., “SCOTCH” Electrical Tape with Vinyl Plastic Backing 
provides dependable resistance to oil; water, fresh or salt; acids; alkalis; 
alcohol; hydrocarbons, 
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ys 
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"SCOTCH" Is the registered trademark for the more than 100 varieties of adhesive topes 


made in U.S. A. b 
MINNESOTA MINING & MFG. Co. 
THE 3M COMPAN Youu” 
SAINT PAUL 6, MINNESOTA 





IMPORTANT PHYSICAL QUALITIES 
Ready now for applications formerly outside of polystyrene’s OF LUSTREX 


practical limits is Monsanto's Lustrex. A radically improved 


product, this new polystyrene adds high heat resistance, quick PROPERTY LUSTREX 
setting characteristics, and increased strength to the alread 
g 5 ” a wig 9 Y Molding quality Excellent 
outstanding qualities of popular Lustron. 
Consider all these advantages which Lustrex has over Injection Mold. Temp. °F. 350-550 
ordinary polystyrene ...see if they don't offer you new 
opportunities in today's competitive markets: Injection Mold, Pressure, psi 10,000 and up 
HIGH HEAT RESISTANCE —Lustrex has an ASTM distortion point 10-30 
degrees Fahrenheit higher than ordinary styrene molding compounds. 
Molded articles which will withstand scalding water for periods of ten 
to fifteen minutes without visible distortion have been produced from Flexural Strength, psi 12,000.14,000 
Lustrex. 
FASTER MOLDING CYCLES —In some cases, molding cycles have been Flexural Deflection, inches } o1so2s | 
2 speeded as much as 30% without affecting appearance of the fin- 
ished product. ‘ 
Impact Strength, ft. Ibs. per inch, 
GREATER FLEXURAL STRENGTH — Flexural strength of Lustrex has been (unnotched) 
increased to 12 to 14 thousand pounds per square inch. : 
4 INCREASED RESISTANCE TO IMPACT —Assures less breakage in fin- Heat Distortion Temp., °C. (air bath) 87-88 
ished molded articles. 
5) NO SPECIAL EQUIPMENT OR ALTERATIONS NECESSARY. Dielectric Constant, 1 megacycle 25-27 
5 CHEMICALLY INACTIVE — Unaffected by acids such as sulfuric, hydro- Power Factor, 1 megacycle 0.0001-0.0005 
chloric, hydrofluoric. 
7 AVAILABLE IN A WIDE VARIETY OF FAST COLORS. Water Absorption, % (24 hrs.) 0.04-0.05 


§ APPEARANCE UNIMPAIRED. o 
Q DIMENSIONAL STABILITY EVEN UNDER STRINGENT CONDITIONS. 
10 tow water assorption. Mons ANTO 


It will pay you to learn more about remarkable Lustrex. Get CHEMICALS “ PLASTICS 
full technical data from: MONSANTO CHEMICAL COMPANY, 


Plastics Division, Springfield 2, Mass. Lustrex: Reg. U. S. Pat. Off. Be ~~ é 
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HEN great music swells along the air 
W ‘waves and wells up in your living room 
—there’s a deep magic which never loses 
its spell. 

In conjuring up this magic, Brass plays 
many vital supporting parts, for which it is 
perfectly “cast” by reason of characteristics 
like these: Exceptional qualities of resonance 

. non-interference with clear reception . . 
high resistance to corrosion under all atmos- 
pheric conditions. Now add the unique ad- 
vantages of Brass in production . . . as one 
example, the forming of perfect radio tube- 
bases in one operation, where other metals 
would require several operations. There, in 


® sum, is a combination of qualities which 


lilt lade iti iat ii ge 


Acan’t be matched — either in fabrication or 
quse — by any other material. 


And whatever combination of qualities 
you May require of Brass to be used in your 
product, be sure that you can get that exact 
alloy in Bristol Brass sheet, rod, and wire. 
Be sure, too, that Bristol will supply your 
needs promptly, and precisely to specifica- 
tion, shipment after shipment. And now, to 
determine the advantages which Brass will 
bring to your product . . . both production- 
wise and sales-wise ... you are invited to 
write to the Sales Engineering Department 
here at the Bristol mills. 


The 


BRISTOL BRASS 


CORPORATION 


Makers of Brass since 1850, Bristol, Conn. 


New York Office: 15 Park Row, New York City 
Pittsburgh Office: 438 Oliver Building, Pittsburgh, Pa. 
Rochester Office: 616 Temple Building, Rochester, N. Y. 
Providence Office: 827 Hospital Trust Bldg., Providence, R.1 
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€xecutive Offices: 50 Paris Street, Newark 5, WN. J. . - SSS 
Plants neon > J Federal Electric Products Company, Manufacturers of a Complete Line of Electrical Products including: 


St. Louis,.Me. +L. 1. City, WY. ~ Motor Controls + Safety Switches + Service Equipment + Circuit Breakers + Panelboards + Bus Duct 
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New Frontiers for the 


Eiltid 


Product Designer’s Functions? 


HAT are the frontiers of the prod- 
uct designer’s functions? 


Should they be closely defined and rig- 
idly iheld within traditionally accepted 
limits? Or should the growing diversity 
of other influences that frequently im- 
pinge on his thinking be frankly recog- 
nized? Where and how do production 
techniques come into the product design- 
er’s purview? Should he control test lab- 
oratory procedures and specify test equip- 
ment? How much should he know about 
raw material prices and supplies? Is the 
final packaging of his product his partial 
or perhaps complete responsibility? How 
close should he be to top management pol- 
icy on product development plans? How 
close to the sales department? These are 
but a few of the maty questions that in- 
creasingly come into sharp focus under the 
clear hard light of daily practice. The 
product designer—and his employer—may 
well give these questions close thought. 


The traditional tendency of the engi- 
neer to a certain insularity of thinking and 
to a narrow definition of function has been 
frequently recognized and as frequently 
deplored. The inclusion of liberal arts 
subjects in engineering curricula during the 
past decade or so has been one recognition 
of this ingrained attitude and an attempt 
to offset it. The sponsorship of extra-cur- 
ricular and public service activities by pro- 
fessional societies has been another step in 
the same direction. But by and large the 
practicing engineer—and the product de- 
signer and research man in particular—has 


been prone to stick pretty close to his own 
line of engineering knitting and to live 
very often in ivory-towerish aloofness. 


The admirable side of this professional 
attitude and philosophy is conceded. At 
its best it reflects a singleness of purpose 
and a deep sincerity. But having said this, 
the other side of the picture comes into 
view and this one is not so flattering. For 
the design engineer, who of choice or 
through company policy is too restricted 
in his functions, who doesn’t realize how 
closely integrated with his own work are 
the many other industrial and engineering 
activities, may well fail to bring to his de- 
signing job the well-rounded, thoroughly 
informed background that under today’s 
highly competitive conditions is practic- 
ally essential. 


This is not to say that the design engi- 
neer should spread his professional inter- 
ests too thin. His primary function is 


~product design and product development. 


But he is only a part of the overall indus- 
trial picture. The product must be manu- 
factured from available materials and 
parts; it must be shipped; it must be sold. 
The consumer is the ultimate judge of 
product design and his likes and dislikes 
and his pocketbook must be taken into 
account. 


The art and practice of product design is 
one that is solidly grounded within the soil 
of many related activities . .. and the 


design engineer can draw vigorous sus- 
tenance from such sources. 











Application Considerations of 
Electronic Variable-Speed Drives 


Speed control by varying voltage applied to d-c motors with the power sup- 
‘plied from thyratrons, introduces many considerations for the machinery designer, 


including voltage ripple, 


speed-torque 


ratios and overload limitations. 


MARK MORGAN 


Electrical Engineer 


Reed-Prentice Corporation 


machine drives has been widely acknowledged ; 

one proof may be found in the fact that more than 
a half-dozen electrical manufacturers are at present 
engaged in the design and production of equipment in 
that field. 

The basic principles and the diagrams involved in 
these systems when considered by themselves are not 
within the domain of the application engineer; how- 
ever, the variety of the characteristics of the equipment 
available is so great that the degree of success of a 
drive as a whole oftentimes hinges on the selection of 
the proper type of electronic unit. A right selection 
can be made only when all the factors involved are 
clearly understood and carefully analyzed. 

The aim of this study is to single out and discuss 
some of the high spots in this relatively new business, 
with particular reference to the application of elec- 
tronic feed drives to milling machines. 

Substantially, an electronic variable-speed drive is 


eae SUCCESS of electronic motor control on 


Fig. 1—Half-wave, single-phase electronic unit for 1-hp 
motor, meunted on Reed-Prentice milling machine. 


76 


constituted by a motor, an anode transformer, a unit 
comprising the tubes with their associated equipment 
such as auxiliary transformers, condensers, resistors, 
and a control potentiometer. To complete the drive 
other electrical parts may be required, like starting or 
reversing switches, or magnetic contactors in the motor 
armature, push-buttons, limit switches. These, how- 
ever, are conventional items, requiring no further men- 
tion here. 

Drives are available today in sizes ranging from 
fractional- and sub-fractional-horsepower motors up to 
20 and 25 hp motors. They are offered by the larger 
electrical companies only as a complete unit; i. e., the 
component elements listed above are not available 
separately. Such is the case with those concerns which 
are in position to manufacture all, or practically all, the 
parts, from motor to electronic tubes. Smaller com- 
panies instead confine themselves to the manufacture 
of the electronic units and state that they will operate 
with any standard shunt-wound motor to be selected 
and secured by the machine designer. Obviously, the 
advantage of the first system is that the responsibility 
for the complete job rests in one place, while with the 
second one a greater flexibility in choice of components 
is left to the machine engineer. 

Some of the manufacturers list their drives as 
standard, general-purpose products; while others feel 
that equipment of this nature should only be custom- 
built to meet the special requirements of each appli- 
cation. 

The electronic units are available in either the open 
type, usually on hinge-mounted steel panel, for installa- 
tion in machine compartments or housings provided by 
the machine builder; or in conventional, sheet-steel, 
general-purpose enclosures, usually of type 1, as de- 
fined in paragraph IC2-128 of Industrial Controls 
Standard, publication No. 45-97, of the National Elec- 
trical Manufacturers Association. 

The electronic drives more commonly used may be 
classified as half-wave, single-phase; full-wave, single- 
phase; and half-wave, three-phase. (See Fig. 1.) 
Furthermore, they may be divided into drives employ- 
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Fig. 2—Rectifier circuits for d-c supply to motors 
from a-c source. (A)—Half-wave, single-phase; 
frequency of ripple, 60 cps. (B)—Full wave, sin- 
F gle-phase; frequency of ripple, 120 cps; each tube 
carries half of total load. (C)—Half-wave, three- 
phase; frequency of ripple, 180 cps; each tube 
carries one-third of total load. 


, ing armature-voltage control throughout and drives 
which employ both armature- and field-voltage control. 

Half-wave, single-phase drives are seldom used in 
sizes over 114 hp while full-wave, single-phase drives 
are applied up to and including 5-hp motors. However, 
it should be noted that some manufacturers do not 
extend the range of their single-phase drives over 2 hp 
(dotted lines in Fig. 3). 

The direct current generated by rectification from 
a-c power by means of electronic tubes, results in a 
ripple the frequency and amplitude of which depend 
upon the number of rectifying tubes employed. In 
half-wave, single-phase units (circuit A, Fig. 2) the 
total load is carried by one tube: frequency is equal to 
f (i. e., 60 cps if the a-c primary supply is 60 cps). 
The maximum value of rectified current is 3.14 times 
the average direct current, assuming that current and 
voltage are in phase. In circuit B of Fig. 2 the total 
load is equally divided between the two tubes; fre- 
quency of ripple is 2f (i. e., 120 cps for 60-cycle supply ) 
and the maximum value of rectified current is 1.57 
times the average d-c value. In circuit C (Fig. 2) 
each tube carries one third of the direct current, and 
frequency of ripple is 3f; maximum value of rectified 
current is 1.21 times the average d-c output. 
Sometimes a T or Scott-connected transformer is 
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Fig. 3—Suitability of rectified current of four kinds 
for power supply to motors of various hp ratings. 


used in electronic motor control: it has a three-phase 
primary and two-phase secondary. Four thyratron 
tubes are required, instead of three, and consequently 
the anode load carried by each of them for a given 
d-c load is smaller. The object of the scheme is to 
increase the value of current which can be rectified 
by a given type of tube without going into a 6-tube 
system and without overloading the tubes. This method 
is employed only in applications of large size, 3 hp 
and over; it is quite common when mercury-vapor 
thyratrons are used. 

Whether or not the current ripple would produce 
detrimental results in the work performed by the drive 
is a primary determining factor governing the selection 
of the type of drive. In this respect, perhaps the same 
considerations apply as when determining the use of 
motors with special dynamic balance—inertia of the 
driven masses and their natural frequency of oscilla- 
tion, speed of the driven elements, tolerances in the 
work. It has been stated that feed drives are less criti- 
cal than metal-cutting drives. A large number of Reed- 
Prentice milling machines have been equipped with 
half-wave, single-phase drives without any ill effects 
whatever from the pulsation of the rectified current 
delivered to the motor. It should be noted that the 
vibration or pulsation, even at the lower speeds, is so 
small that it can hardly be felt by holding one’s hand 
on the motor frame. When it is deemed a critical 
factor, checks with vibration-testing instruments are 
in order. 
















CONSTANT AND VARIABLE HP DRIVES 


Let us consider d-c motors shunt-wound and sepa- 
rately excited and let us analyze briefly the relation 
between the mechanical quantities torque, speed, and 
hp output, and the electrical quantities voltage and 
current of motor armature and field, and how they 
vary in relation to each other. For our purpose the 
following simplified equations should be recalled: 


torque = constant X I X 1 (1) 
where J is armature amperes and i is field amperes. 
# = constant « i (2) 


where ® is the field flux. Relation (2) is true only 
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for values below the knee of the magnetic saturation 
curve, 


V —IR 
-~ 


rpm = constant (3) 
where V is motor armature voltage and F& is armature 
resistance. 

From (2) and (3) it stands out that by reducing 
the field current below the rated value, the speed in- 
creases proportionately, while the torque is reduced by 
an equal amount. This range, known as the weak-field 
range, is sometimes used in electronic drives for the 
purpose of extending the speed range above the rated 
or nameplate value. Field weakening cannot now be 
extended to exceed a ratio 4:1 over rated speed, 
although recent developments indicate the possibility 
of a further extension later. 

From relation (3) it stands out that the speed may 
also be increased by increasing the value of ’, motor 
armature voltage. For standard motors there are prac- 
tical limitations also to this scheme; 230-volt, d-c 
motors are successfully employed in_ electronic-con- 
trolled drives on armature voltages up to 320 or 330 
volts, d-c. This means an increase in speed over rated 
speed of about 40 per cent, and in this case the exten- 
sion of speed range is accomplished at constant torque, 
as ® in relation (3) is not altered. 

From basic speed down to minimum speed, control 
is obtained by reducing the values of V from rated to 
minimum voltage. This is the constant-torque range 
which is, of course, ever present in an electronic’ drive. 
Referring to relation (1) it will be noted that 7 is held 
at its base value, and J is not affected by the varying 
of V due to motor counter emf; which proves that 
torque remains constant. 

Recalling now that 
5250 hp 


ft-lb (4) 


torque = 


Fig. 4—Two electronic units mounted in one dust- 
tight enclosure on a Reed-Prentice milling machine. 


78 


it is apparent that from base speed down, where the 
torque is held constant, hp delivered by the motor falls 
off with the speed; while from base speed up, where 
the torque decreases with the increasing of speed, the 
hp remains constant. When selecting a drive for a 
given application, the nature of the load has to be 
established for the purpose of determining the base 
speed of the motor and the amount, if any, of field 
control. 

Typical examples of constant-torque drives are 
offered by feed drives of machine tools. For instance, 
tests were made on a Reed-Prentice milling machine 
equipped with a 1%-hp thymotrol (General Electric). 
While feeding the table without milling load at the 
rate of 14 in. per min, the motor armature load was 
3.5 amp. Milling load was then applied, but without 
change in speed, by having the cutter mill cast iron 
at the rate of 21 cu in. per min, which corresponds 
to 10 hp on the spindle and was the full capacity of the 
machine. The feed load then was 5 amperes; i. e., 
there was a variation of only 30 per cent in the value 
of feed load between no load and maximum milling load. 

Another test was made on a second type of Reed- 
Prentice milling machine, equipped with a 1-hp servo- 
tron (Raytheon). No milling load was applied. When 
feeding the table at the minimum feed speed of %-in. 
per min, corresponding to 20 rpm at the motor shaft, 
the motor armature current was 0.8 amp; at 24 in. per 
min feed speed (1900 rpm motor shaft) the armature 
current was still equal to 0.8 amp. The machine is 
equipped with a one-step, rapid-traverse speed of 33 in. 
per min (2600 rpm motor shaft); the traversing load 
was | amp. 

30th tests were made, of course, at full field. If 
these data are considered in the light of relation (1), 
it stands out that feed drives, for all practical purposes, 
are of constant-torque nature. 

After the two basic questions outlined so far have 


Fig. 5—Quarter view of Reed-Prentice milling machine 
showing electronic cabinet of Fig. 4 on: the column. 
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been analyzed—number of phases and nature of load 
—the next step for the designer is to investigate the 
optional features which are available in an electronic 
drive but are not strictly necessary for a satisfactory 
performance. The horsepower rating of the drive and 
the type of machine are to be kept in sight here, as it 
is natural that certain features may involve cost, space, 
operating advantages or handicaps which, though 
irrelevant in some applications, may be important in 
others. Some of the optional features are listed below 
and following is a brief description of a few among 
them: 

1—Automatic compensation for line voltage fluc- 

tuations. 

2—Automatic compensation for speed regulation. 

3—Field-loss protection. 

4—Dynamic braking. 

5—Quick slow-down. 

6—Cathode protective relay. 

7—Multitap anode transformer. 

8—Snap-action, manually operated switches versus 

remote-controlled, magnetic contactors. 
9—Anode autotransformer versus isolated trans- 
former. 

1. The purpose of the automatic compensation for 
line-voltage fluctuations is to provide identical repeti- 
tion of speed for any setting of the speed potentiometer, 
regardless of small variations in the primary a-c volt- 
age. It may be noted that when both field and arma- 
ture of a d-c motor are fed from the same a-c source, 
provided the motor fields are not fully saturated, and 
there is a small drop in a-c voltage, the resulting 
lowered d-c armature voltage and lowered field current 
have effects which work in opposition as far as motor 
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Norton Co. 

Fig. 6—Electronic and magnetic panels mounted in sectionalized cabinet for a crankpin grinder. Left side of 

cabinet has ventilating louvers while right side is semi-dust tight (NEMA type 1-A). 
the electronic panel is shown at the left. 


Swing-out mounting of 


speed is concerned, and so tend to offset each other. 
General Electric today offers thymotrols without com- 
pensation for line-voltage fluctuation in ratings up to 
and including % hp while compensation is standard for 
larger drives. There are other manufacturers who do 
not make any provision for this feature in their dia- 
grams. A test was made on a Reed-Prentice milling 
machine equipped with a 1-hp drive, manufactured by 
the Submarine Signal Company, which incorporates 
a multitap anode autotransformer. A primary voltage 
of about 210 volts a-c was connected to the 200-volt, 
the 208-volt, and the 220-volt taps in succession. No 
appreciable variation in speed was detectable. 

2. The automatic compensation for speed regulation 
is also commonly identified as armature voltage drop 
(IR) compensation, and is one of the outstanding 
characteristics and features of electronic drives. It 
means a flat load-vs.-speed curve. Actually, drives are 
available where the pre-set speed does not vary more 
than 1 or 2 per cent from no load to full load between 
10 and 100 per cent of base speed. In general, this is 
not an optional item but rather a standard feature of 
the electronic circuits. However, it is not the rule. 
Weltronic, for instance, lists compensation for load 
changes as an addition and obtains it by connecting a 
current transformer in series with the primary of the 
armature rectifier. The rectified output of this trans- 
former is introduced into the control circuit in such 
a manner as to tend to induce armature voltage incre- 
ments corresponding to increments of armature current. 
Obviously, the advantage of the compensation may not 
be too evident in those drives where there are only 
small variations in load (torque), like feed drives of 
milling machines, as was noted above. But this would 
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NEMA TYPE T CABINET 
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"Raytheon Mfg. Co. 


Fig. 7—Full-wave, single-phase electronic variable-speed control unit rated 2 and 3 hp. At right the panel is swung 
open to show equipment mounted behind. 


be a “must” in constant-horsepower drives, like metal- 
cutting drives where torque and speed vary in inverse 
proportion. 

3. The field-loss relay is strictly a protective measure 
to safeguard against a runaway machine in the event 
that the field circuit should be interrupted or exces- 
sively weakened while full voltage is applied to the 
motor armature. In theory it is, no doubt, a very good 
thing to have; however, experience over a period of 
several years with more than 100 Reed-Prentice milling 
machines equipped with 1- and 1%-hp drives without 
field-protective relays has shown that no trouble is 
likely to occur from the absence of this feature. Never- 
theless, a check should be made to determine whether 
or not a motor-field failure would result in hazard to 
operator or machine. It is distinctly an optional item. 
Horsepower rating may also be a determining factor 
on whether to make use of it or not. For instance, it is 
listed by General Electric as standard only in thymo- 


trols rated 34 hp and over. 

4. Dynamic braking is standard in the units of some 
manufacturers; however, it is the type of application 
which should be left to the designer’s specification. 
When it is used, a study should be made of the duty 
cycle of the application because it affects the physical 
size of the dynamic-brake resistance. For instance, a 
10-ohm resistance employed for braking a 1-hp d-c 
motor can be made up in any dimension, depending on 
the wattage required, which varies, of course, with the 
severity of duty cycle. 

The advantage of a multitap anode transformer is, of 
course, one of stocking and purchasing. In several appli- 
cations Reed-Prentice uses a transformer with primary 
‘taps at 208, 220, 380, 440, 550 volts, 60/50 cycle. This 
unit takes care of practically all power supplies, both 
domestic and foreign, and it does simplify matters from 
a production point of view. However, from an engi- 

(Continued on page 188) 


Teehniecal Information and Services Bill Amended 


After reviewing testimony given in six days 
of hearings, the Senate Committee on Expendi- 
tures in the Executive Departments has reported 
out the Technical Information and Services Bill 
(S. 493) considerably amended. Most of the con- 
troversial portions, pointed out in the editorial, 
“Government Aid for Inventors” (July ELECTRI- 
CAL MANUFACTURING) have been eliminated 
or modified. The committee dropped all pro- 
visions for advice and assistance to inventors 
on the possible merit of their ideas and in the 
development or marketing of inventions or 
patents,.also provisions in regard to research 
and development carried on by the government. 


One of the principal provisions retained in the 
amended bill is that for setting up a clearing 
house in the Department of Commerce for the 
collection and dissemination of technical en- 
gineering and scientific information for the benefit 
of industry. Also retained, in simpler form, is a 
provision for the recording, at a small fee, of 
unpatented, marginal technical developments 
filed by government departments and private 
persons, as a possible protection against the 
later filing of formal patent claims. Copies of 
the hearings and amended bill are obtainable 
from the Government Printing Office, Washing- 
ton, at no charge. 
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Factors in Choosing 
Electrical Insulating Materials 


Don’t make a cut-and-dry affair out of specifying plastics or other mate- 


rials for insulating applications. 
carefully 


For best results you’ll have to weigh 
the mechanical properties, comparative costs, 


machinabil- 


ity and other factors no less than the basic dielectric characteristics. 


S. W. PLACE 


Electrical Engineer 
Taylor Fibre Company 


HAT are the requirements for good electrical 

\ \ insulation? And what in particular are the fac- 

tors that dictate the choice of certain standard 
materials such as laminated phenolics? It is the purpose 
of this article to (1) review basic requirements for good 
insulators; (2) evaluate dielectric test procedures (and 
their limitations) ; and (3) analyze the significance of 
the dielectric as well as other properties of various 
insulating materials in relation to specific applications 
and specific service requirements. 

A good insulator should have high dielectric strength ; 
lower. power factor or dissipation factor and low 
dielectric constant at all frequencies; stability of power 
factor and dielectric constant over a considerable range 
of temperatures and humidities. It should have high 
volume and surface resistivities; high arc resistance; 
high tensile, flexural, compressive and impact strengths ; 
ease of machining ; resistance to high temperatures ; and 
dimensional stability under extreme variations of 
temperature and humidity. Obviously, since all these 
properties cannot be obtained in one grade of insulation, 
the designer must determine the most essential proper- 
ties and choose that grade which best fits the require- 
ments, always keeping in mind cost and fabrication 
problems. 

Certain applications qualify certain insulation whether 
they be plastics or other types of materials and each 
kind of insulation has a particular application where 
it can be used to best advantage. Cost, machinability, 
loss factor and mechanical strength must all be con- 
sidered in making a decision as to the most suitable 
insulation for the job. For instance, for low voltage 
application such as a 110-volt or 220-volt power line cir- 
cuit, it would be entirely uncalled for to pay a premium 
price for insulation that might have exceptionally high 
dielectric strength or high insulation resistance where 
such electrical qualities are not specified or needed. 
(Table I shows the range of dielectric properties for a 
few well-known electrical insulating materials.) 

Power factor, dissipation factor, dielectric constant 
and loss factor are of interest to the manufacturer of 
radio and television receivers and transmitters, as well 
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COMPLETE ARC-CHUTE SIDES PLATES- GRADE C FABRIC-BASE 
LAMINATE CORE AND VULCANIZED FIBER SURFACES 


pean se a 


GRADE C 
FABRIC- BASE 
SUPPORT STRIPS 


WRAPPED GRADE XX 
LAMINATED 
PHENOLIC TUBES 


e LAMINATED 
PHENOLIC 


GRADE XX LAMINATED 
PHENOLIC COVERS 


BASE-MASONITE 
DIE- STOCK 


MOLDED BAKELITE PHENOLIC 
I-T-E Circuit Breaker Co. 
Fig. 1—Variety of insulating materials that enter into 
design of electrical equipment is vividly shown in 
this view of a type HV-50 circuit breaker with inter- 
polar barrier and arc chute removed. 


as the manufacturer of power line bushings and other 
high voltage equipment where heat may be developed 
by excessive power losses in the insulation. In a radio 
receiver, a high-loss type of insulation used in parts of 
the tuned circuits will reduce the Q factor (inverse of 
power factor) of these tuned circuits, with a resulting 
loss of both sensitivity and selectivity of the tuned cir- 
cuits. In a transmitter, excessive dielectric losses will 
cause undue heating of the insulation in the dielectric 
field. This heating, if the temperature rise becomes too 
great, may well result in progressive deterioration of 
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the insulation and lead to eventual breakdown. 

Generally, only those insulating parts which are in 
the radio frequency amplifier or tuning part of the radio 
receiver require a low-loss type of insulation. These 
include wave-band rotors and stators, switch bases, 
variable condenser stators and intermediate frequency 
condenser bases. Such parts as tube socket bases and 
coil forms are not usually of the low-loss type. Other 
parts, such as volume and tone control insulation, 
terminal strips, plug bases, transformer terminal biocks, 
bases, sub-bases and power-line switch insulation, need 
not be of the low-loss type. This, of course, also applies 
to many other applications in the electrical field for 
parts such as motor and transformer terminal blocks, 
switch and circuit breaker arms, and insulating washers 
for meters, relays, solenoids, etc. 

Because of the high frequency voltages used, trans- 
mitters may employ a low-loss type of insulation for 
certain critical insulating parts in the radio frequency 
field. Where heat is a factor, as it is in most transmit- 
ters, a ceramic insulating material such as Isolantite or 
a glass-bonded mica material such as Mycalex* is fre- 
quently employed. Where low losses alone are the con- 
sideration, and heat or mechanical stresses are not ex- 
cessive, such materials as hard rubber or polystyrene 
are often used. Transmitters and short-wave receivers 
employ a considerable quantity of grades X, XX, or 
XP laminated phenolics for the low voltage and control 
parts of the apparatus. Where dielectric losses are a 
factor, grade XXP, XXXP, or XXX laminated phe- 
nolics is usually used. 

Some plastics have the undesirable property of in- 
creasing in dielectric constant in the radio frequency 
wave-band, with increasing temperatures. This often 
causes trouble in such parts as wave change switches, 
band switch bases and condenser stator brackets. Some 
ways have been found to minimize this effect by proper 
engineering design of the insulating part, but often 
other materials are substituted, such as hard rubber or 
Isolantite, which do not exhibit this dielectric constant 
shift with temperature. Absorbed moisture can also 
cause a rise in dielectric constant, which is further in- 
creased for some materials by a temperature rise along 


* See “Glass-Bonded Mica—Its Development and Use,’’ November 1946 
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Barker & Williamson 

Fig. 2—Typical application of laminated phenolics 

for insulating components. Grade XXX was used in 

the coil spacers and terminal board of this aircraft 
radio transmitter coupling coil. 


with the absorption of moisture. Such changes in 
dielectric constant can seriously throw out of tune the 
individually adjusted tuned coils connected for push but- 
ton operation, which may have been adjusted at room 
temperature and humidity. 

For most purposes, insulation resistance of plastics 
is not a serious problem under average dry room condi- 
tions. It is only under humid or tropical atmospheric 
conditions that the absorption of surface moisture may 
cause a sufficient lowering of the insulation resistance 
so that we need be concerned. In such cases, absorp- 
tion of moisture through several surface layers of a 
laminated phenolic, for instance, creates a semiconduct- 
ing path through which minute currents will flow. The 
greater the conductivity of this path, or conversely, the 
lower the resistance, the greater will be the leakage 
current. 

For tests of insulation resistance, a standard-size 
specimen using bolts and washers or tapered pins, is 
exposed to 90 percent relative humidity for varying 
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Barker & Williamson 
Fig. 3—Jn these aircraft radio transmitter coils, the 
plug terminal plates are Isolantite ceramic insulating 
material. Coil forms and supports are Grade XX 
laminated phenolics. 


periods from two days to several weeks or more at a 
constant temperature. By taking periodic measure- 
ments of insulation resistance on various samples of 
insulating material for different periods of exposure to 
this humidity, a comparison may be made of the rela- 
tive merits of each. 

Insulation resistance is of concern mainly on d-c ap- 
plications. However, radio transmitters and receivers 
both supply direct current by a process of rectification 
of alternating current. In a radio receiver, the direct 
currents are passed through voltage dividers which 
channel these currents into various parts of the set. In 
the tuned circuits, minute direct currents are superim- 
posed on the high frequency signal currents, and there- 
fore act on the same insulation where good power 
factor material is required. We can therefore see that 
much of the material where good power factor is re- 
quired will also require good insulation resistance. 

In automatic volume control circuits, for instance, 
which control input to the r-f amplifier, we may have 
resistances of the value of 5 to 10 megohms. Suppose 
that the insulation resistance of the material in that part 
of the circuit should fall, because of temperature and 
humidity conditions, to a value approaching that of the 
external resistors. What happens then is that we are 
providing parallel conducting paths through the partially 
conducting insulation that will conduct some of the cur- 
rent away from the paths it is supposed to take. The 
result is impairment of the proper functioning of the 
circuit. From this we can see that a dielectric must 
have good insulation resistance as well as good power 
factor for many applications in a radio receiver. 

During the war, the matter of fungus growth on 
electrical equipment used in the tropics received much 
attention. Such fungus growth was thought to interfere 
with operation by impairing the functional qualities of 
the insulation. Actually, fungus cannot grow without 
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moisture to supply the nutrient. Material having a 
high moisture absorption will hold considerable mois- 
ture in the surface layers and thus promote fungus 
growth where fungi are present. 

Fungus attacks cotton and paper, but not glass or 
resin. It has been found that glass-base laminates stand 
up well against fungus growth, but their insulation 
resistance is poor under high humidities, owing to 
presence of moisture films on the exposed glass fibers. 
Grades XXXP or XXX laminated phenolics, properly 
impregnated, give satisfactorily service under tropical 
conditions. Grade LE laminated phenolic, made with 
a high resin content on bleached cotton fabric, also 
stands up well under tropical climates. Thus it can be 
seen that it is not the presence of fungus growth that 
destroys the electrical insulation, but rather that when 
fungus growth does appear the insulation has already 
lost its insulating value because of the high moisture 
absorbing qualities of the insulation itself. 

There is no way in which insulating materials may 
be classified as to relative arc resistance, because the 
actual resistance to arcing of any given material depends 
so-much upon test conditions such as voltage and cur- 
rent densities. For instance, failure of the insulation 
may occur due to arcs from any combination of high or 
low voltage and high or low current. The material may 
fail due to thermal decomposition of the surface layers 
which become carbonized and offer a low resistance path 
for a continuous passage of current. The corona dis- 
charge from high voltage terminals or the production 
of gases from the thermal decomposition of the insulat- 
ing material caused by an electric arc can cause carbon- 
ization of the surface and electrical breakdown. 

The American Society for Testing Materials test 
method D 495-42 utilizes an electric are of varying 
intensity, obtained from a 15,000-volt 1.2 kva trans- 
former, and played upon the surface of the insulation 
until breakdown occurs as evidenced by a carbonous 
path burnt between the electrodes. The measure of 
arc resistance is gaged by the time required to cause 
breakdown of the surface. This test method utilizes a 
starting current of 0.010 amp to furnish arcs of %4-sec 
duration for one-minute intervals. The first minute the 
material is exposed to 30 arcs, the second minute to 60 
arcs and the third to 120 arcs. The fourth minute a 
continuous 0.010-ampere arc is employed, the fifth 
minute a continuous 0.020-ampere, the sixth minute a 
continuous 0.030-ampere, and so on up to a 0.100- 

(Continued on page 196) 


Table Il—Average Resistance of Selected 
Insulating Materials* 





Material 


Arc resistance, seconds 


Grades XX, C, LE, A laminated phenolics 10-15 
Grades XP, XXXP laminated phenolics 20-30 
Grade GMG (melamine glass base) 225 
Grade CM (melamine cotton fabric base) 130 
Vulcanized fibre 120 
Polystyrene 

Hard rubber 

Mycalex 

Porcelain 


* ASTM arc-resistance Test D-495-42. 






































What’s New In 


Y FAR the greater number 
B of electric lamps of all 

kinds are used for what 
may be designated as general il- 
lumination. Of the remainder 
probably only a small part again 
can be properly classified as be- 
ing available for building-in ap- 
plications where they become 
components of other and larger 
equipment. Such other equip- 
ment may be designed primarily 
as a light source, such as a projector, or it may be 
something totally different such as a machine tool where 
a lamp may be a mere auxiliary to furnish a signal for 
a very brief period of time. 

Because of the emphasis on production during the 
recent war, various kinds of lamps designed to be as- 
sociated with production and utilization equipment came 
in for considerable attention on the part of development 
and design engineers. The result has been that there 
were many instances of technical progress in the devel- 
opment of lamps capable of such applications. It is the 
purpose of this article to review some of these develop- 
ments where applications as components of other and 
larger equipment are contemplated. 

Lamps are identified according to various classifica- 
tions, including those of shape of bulb, size and style 
of base, rated watts, light output, purpose of application, 
and general nature or principle of operation While it 
is not necessary for most of us to have any extensive 
acquaintance with the various designations, it is well 
for the development engineer and designer to be able to 
recognize at least the more common and general classi- 
fications. The shapes of bulbs are indicated by capital 
letters which in a few cases have no other significance 
but which originally were mnenomic. Thus, “P” in- 
dicates pear-shaped; “G”, globe-shaped; “F”, flame; 
“S”, straight sides; “PS”, pear-shaped with straight 
neck ; and “T”, tubular. Fig. 1 illustrates some of these 
shapes. Edison screw bases are made in sizes designated 
from the smallest, miniature, candelabrum, intermediate, 
medium and mogul, the largest. Bases are also made 
in bayonet and bipost styles. These are merely the more 
common designations. There are many more. Rated 
input is expressed in watts and light output is common- 
ly measured by the total number of lumens emitted. 
The efficiency of a lamp is expressed in lumens per watt. 

Examples of designations of lamps according to their 
applications are the terms “projection”, “infra-red”, and 
“germicidal”. Examples of classifications according to 
the inherent nature of lamps may be found in the ex- 
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Lamps. 


Electric lighting is still a developing art and there are many 












innovations in its applicaton, including germicidal radiation, 


more potent actinic effects, infra-red signaling and point- 


source magnification. 





pressions “incandescent”, “fluorescent” and “mercury 
vapor”. 

A recent innovation among general-purpose lamps is 
a 200-watt incandescent-filament lamp with a shape and 
diffusing surfaces designed to quality it for use in floor 
lamps, table lamps and similar equipment where dis- 
tribution of the light must be combined with conceal- 
ment of the light source. The shape of the bulb may 
be seen in Fig. 2 where its use to replace the 100-watt 
lamp and the separate diffusing bowl in an IES-type of 
table lamp is illustrated. The new lamp operates base 
down and its sides have an opalescent coating to diffuse 
light going downward. Its top face is somewhat flat- 
tened and is frosted, to provide a degree of diffusion for 
light going upward. The result is that both direct and 
indirect light are provided from the lamp, as in the 
original IES design. The wire fitting shown in Fig. 2 
takes the place of the diffusing bowl and supports the 





Sylvania Elec. Products Inc. 
Fig. 2—The new indirect Bolite lamp being installed 
in an IES-type lamp where a wire form replaces the 


former diffusing glass bowl and provides a support 
for the shade. 
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Built-In Components of Equipment 


POVE 


Fig. 1 


shade in the same way. Other wire-form adapters are 
available to facilitate use of the new lamp with other 
kinds of sockets, husks, and shades. 


HEAVY-DUTY LAMPS 


Lamps especially designed for service under condi- 
tions where’ they may be subjected to vibration and 
shock have been available for many years. They have 
been known variously as mill, rough-service or rugged 
type lamps. During the war, however, a special con- 
struction was developed at the instance of the United 
States Navy and lamps built according to these specifica- 
tions were found to stand up remarkably well under 


General Electric Co, 


Fig. 3—High impact fila- 

ment lamp developed for the United States Navy 
and designed to withstand heavy shock such as that 
from the firing of heavy guns. Base has built-in 
cushion and filament mount has special features. 
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Some of the more common bulb shapes used for incandescent filament lamps, with their letter designation. 


battle conditions. They are tentatively referred to as 
high-impact lamps and are of the incandescent-filament 
type. It is conceivable that lamps of this kind might 
find applications as built-in components of equipment 
where especially severe vibration and shock may be 
experienced. One of these lamps is shown in Fig. 3. 
A thick band of rubber surrounds the neck between the 
metal base and the glass bulb. This rubber sleeve proved 
to be sufficiently elastic to absorb heavy shocks and to 
provide enough resistance to dampen the vibrations of 
the bulb which could have destroyed the filament. The 
tungsten-wire filament has a special crystalline structure 
which gives it high mechanical strength, both at burn- 
ing and cold temperatures. The filament is coiled with 
an especially high pitch and is formed with 90-deg bends 
and a support at each bend. The entire internal struc- 
ture of the lamp is designed to resist breaking. Labo- 
ratory tests showed it to be capable of withstanding 
shocks of 2000 ft-lb. It was made in large numbers 
in a 50-watt size. Lamps very similar to those developed 
for the Navy are available at the present time for 
heavy-duty applications. One of them is shown in Fig. 
4. However, the standard rough-service lamp continues 
to perform very well in most industrial locations where 
vibration is present. 


REFRIGERATOR LAMPS 


Since it has become common practice to build auto- 
matic door switches and lamp receptacles into domestic 
refrigerators, it is not surprising that some attention has 
been given to the kinds of lamps that should be used in 
such service. In the first place there is a certain amount 
of vibration due to the operation of the compressor and 
to the slamming of the door. In the second place the 
lamp itself should be small and inconspicuously located 
where it will not be struck by dishes or other articles 
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Fig. 4—Vibration _ service 
lamp, showing the flexible 
wire arbor at (1), flexible 
tie-wires for holding the 
leading-in wires to the 
flexible arbor at (2), and 
the flexible molybdenum 
supports for the filament 
at (3). 


Fig. 5—The spectral distri- 
bution of black-body radia- 
tion at various tempera- 
tures, showing the large 
proportions which are out- 
side the visible range in the 


Lustra Corp. of America 


spectrum. 


moved in and out. A new lamp has been developed 
especially for this service with a 40-watt filament in an 
A-15 bulb, the latter indicating the bulb commonly used 
for 15-watt lamps.” 

Germicidal lamps are coming to be used in domestic 
refrigerators and their application requires some atten- 
tion to shelf design and lamp location. The nature and 
varieties of these lamps are considered further at the 
end of this article under the classification “mercury- 
vapor” since all germicidal lamps are of that kind. 


INFRA-RED LAMPS 


The uninformed might wonder what difference there 
may be between infra-red lamps and low-temperature 
resistance heaters of any kind. The total energy made 
available in the enclosed space is simply the total watts 
input to the lamp or the resistor. Why use a lamp in- 
stead of a resistor? One reason is that radiant energy 
can be directed and does not depend upon circulating air 
for its transfer to the work. There is less loss due to 
convection currents because air does not come into 
contact with the heated conductors. It is easier to make 
replacements and it is perfectly safe. 

In Fig. 5 is indicated the spectral distribution of 
energy radiated by the ideal black body, familiar to 
physicists. It will be noted how greatly the energy in 
the infra-red of the spectrum exceeds all of that in the 
visible spectrum. The relative amount and dominant 
wavelength of infra-red vary with the temperature of 
the radiating body. The principal characteristic 
of infra-red radiation is its penetrating quality, making 
it of value in the drying and baking of coatings of va- 
rious kinds. , 

Any ordinary incandescent lamp is an efficient genera- 
tor of infra-red radiation and can be used as such. But 
while the amount of energy input which goes to produce 
visible light is very small, of the order of 6 to 8 per cent 
of the total, infra-red lamps may be especially designed 
to produce a minimum of luminous output, reducing 
this figure to an even lower range. This is practically 
the only difference between ordinary incandescent lamps 
and those especially designed for infra-red applications. 
The latter commonly operate at 2,000 to 2,500K where- 
as lamps intended chiefly for the production of light are 
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designed for operation at 2,400 to 5,000K. Incidental 
to the lower temperature and the lower efficiency of 
light production, infra-red lamps have a much longer 
operating life which is advantageous where replacement 
may not be convenient. 

Fig. 6 illustrates a lamp recently designed for infra- 
red industrial heating and drying, designated as a 375- 
watt R40 lamp. The “R” indicates the reflecting sur- 
face shown on the sides of the lamp. This lamp is 
also made in the same bulb but for 250 watts. 
That part of the energy radiated by this lamp in the 
infra-red section of the spectrum is approximately 74 
per cent whereas only 1.7 per cent goes into visible 
radiation. The remainder represents energy absorbed 
and re-radiated by the glass, that transferred to air by 
conduction and carried away by convection, ete. It will 
be seen that the proper application of a lamp which is 
so specifically designed for this kind of use calls for 
some attention on the part of the equipment designer. 
The equipment shown in Fig. 7 is more or less typical 
of that in which the greater part of the infra-red lamp 
output is employed. Many baking ovens are built on 
the unit plan, constituting individual pieces of equip- 
ment with the lamps as designed-in components. 

An example of a small product employing these 
special lamps as a component is shown in Fig. 8. 


NEGATIVE-GLOW LAMPS 


When a sufficiently high voltage is applied to a pair 
of electrodes sealed within a glass bulb containing an 
inert gas such as neon, the negative electrode produces 
light in the form of a glow. With direct current the 
polarity is evident but with a-c the glow is distributed 
between the two electrodes and both appear as sources 
of light. Whereas formerly it was believed necessary 
to use high voltage to initiate this glow, ways have been 
found in recent years to sensitize electrode surfaces 
with free-electron materials so that much lower voltages 
than commercial lighting circuits carry are now sufficient 
to start these lamps. They can be started on pressures 
as low as 42 volts, a-c. Their current consumption is 
very small and the nature of the light output precludes 
their use where any considerable amount of illumination 
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Fig. 6 (Left)—A reflector-type of infra-red lamp. 
rated at 375 watts. (Right) A 500-watt infra-red 
industrial lamp with medium bi-post base. 


is required. Because of their low energy consumption, 
they are especially suitable as signal lights where relia- 
bility of operation is important. They have long life, 
will operate over a wide range of voltage, are mechanic- 
ally rugged and their production of heat is insignificant. 
They are rated as to input from %; to 3 watts and the 
range of current required is from 0.0004 to 0.030 amp. 
Their light output gradually deteriorates due to the 
darkening of the walls of the bulbs so that at the end of 
about 3,000 hours the output has dropped to about 70 
per cent of its initial value. This is customarily taken 
as the end of the useful life although the lamp itself has 
not yet failed. 

Because of these characteristics, glow lamps are used 
in many places as signal components. They operate as 
pilot lights to show when current is on, being built into 
all kinds of domestic appliances and auxiliaries. In 
some machines they furnish evidence of completion of 
each stage in a cycle. 

Neon is commonly used in glow lamps, resulting in 
a pinkish color of the light with an efficiency of about 
0.3 lumens per watt. 
manufactured with argon which produces radiation 
mainly in the blue, violet and near ultraviolet regions. 
Appearance of the glow is blue-violet. Ordinarily, of 
course, the glass absorbs any ultraviolet that may be 
generated. Argon glow lamps may still be developed as 
useful components in equipment where the actinic char- 
acter of its radiation is utilized. They may even be 
used to excite fluorescence in phosphor coatings exact- 
ly the same as in other fluorescent lamps. An example 
of this is shown in Fig. 9, a 1-watt lamp made with 
either green or white phosphors. 

A newly available component in this class is a midget 
neon glow lamp enclosed in a metal housing, chrome 
plated, and provided with mounting studs and flexible 
leads. It is designed especially for use as a pilot light 
on instrument panels, switchboards, and appliances. It 
is illustrated in Fig. 10. It operates with 0.1 watt at 
any voltage from 75 to 250, a-c or d-c, and has an actual 
life of more than 10,000 hours. 

Of course, where more light is required, standard 
filament lamps are used. There are fittings and auxiliary 
devices which make it easy to mount them on panels or 
at conspicuous points on machine tools and other equip- 


A certain number, however, are 
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Westinghouse Elec. Corp. 
Fig. 7—A tunnel oven for heating high-voltage bush- 


ings with infra-red lamps. Conveyor-type ovens 
similar to this are designed and made by several 
manufacturers as standard products. 


General Elec. Co. 
Fig. 8—A small infra-red lamp for local applications 
in home treatments by heat therapy and for use in other 
ways, such as drying nail polish. An enameled alum- 
inum reflector concentrates the heat rays from a 15- 
watt, 1200-hr lamp through a 2-in. circular opening. 


ment, with lenses for diffusion and with covers in 
various colors. These are not treated at length here 
since this discussion is confined to new light sources 
only. 

As is the case with all gaseous conduction lamps, glow 
lamps have a negative volt-ampere characteristic. If a 
glow lamp is connected directly across the constant- 
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Fig. 9—A I-watt fluorescent glow 
lamp which is made with green or 
white , phosphor with medium 
screw or prong base. The white 
emits less light than the green. 


Fig. 10—Midget neon pilot light 

with metal casing, flexible leads 

and studs for paijgl mounting, 

mpeg yea t shown alongside a match for size 
- comparison. 
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| Westinghouse Elec. Corp. i. Industrial Devices, Inc. 
i potential circuit, the current would rapidly rise to des- thing novel in this kind of application, will be men- 
] tructive values. To prevent this a series resistance is tioned here. 
| customarily built into the base of each glow lamp where The first is the Brenkert Radare lamp for high- 
it operates in.series with the glow. These resistances intensity projection, recently announced by the Radio 
| are usually of the order of thousands of ohms. Where Corporation of America. The lamp is rated at 1 kw 
these lanips are built into other equipment, particularly and is intended for use with 35-mm motion-picture 
where vaffous voltages are encountered, the lamps may projectors in small and medium-size theaters with 
be obtained without resistors and the necessary resist- screens up to 18 ft wide. The carbon-feed mechanism 
ance built into the circuit in the equipment. Lamp is motor-driven through reduction gearing and the rate 
manufacttirers can supply information on the values of is adjustable through motor-speed control. The lamp 
such separate resistances. For instance, a 0.25-watt is illustrated in Fig. 11. 
lamp may require as muchas 200,000 ohms in series A really new development is the zirconium arc 
with it. developed in the electronics division of the Western 
Glow lamps are made with Edison screw basés, Union Telegraph Company.* Reminiscent of the old 
bayonet bases and unbased with terminal wires:for mak- Nernst lamp of 40 years ago, the new zirconium lamp 
ing connections. Measured in numbers of the lamps in has a negative electrode of zirconium oxide. In opera- 
use, the negative-glow.lampzis’ probably more widely tion a tiny speck of metallic zirconium is reduced on 
used as a component of other equipment than any other the surface of this electrode which provides a layer of 
type of light source. ionized vapor. A brilliant white light is emitted by the 
Arc lamps may be components of projectors and of molten surface and the cloud of excited zirconium vapor 
photographic or reproducing printing machines. These and inert gas which extends for a few thousandths of 
are not new applications and the design of carbon arc an inch from the cathode. The ionized vapor of 
lamps for such purposes has been well standardized. zirconium returns to the cathode, thus renewing the 
Only a couple recent developments, promising some- (Continued on page 174) 
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10 MICRONS 


35 CENTIMETERS 


100 ATMOSPHERES 





Westinghouse Elec. Corp. 





Fig. 13 
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Photospectrographs of low-, medium-, and high-pressure mercury arc discharges in quartz tubes. Pres- 
sures at left, wavelength in Angstroms at top, with general indication of the nature of the radiation. 
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There’s More to Good Finishes 
Than Meets the Eye! 


The design engineer only does half his job when he specifies the 


outside protective finish. 


It’s equally important to select and 


specify a suitable prefinishing compound for the base metal sur- 


face to assure good adhesion and effectively inhibit corrosion. 


ROTECTIVE finishes are very properly within 
p the province of the design engineer. Of parallel 
importance are the pretreatment or prefinishing 
compounds that are used on metal surfaces prior to 
bonding with organic finishes. The protective properties 
of the organic finishes applied to a metal surface are 
naturally of paramount importance and require pains- 
taking analysis and specification on the part of the engi- 
neer. But contemporary study—much of it stemming 
from wartime developments—has served to underscore 
also the vital importance of properly preparing the metal 
surface on which the finish is to be applied. It is by 
now generally conceded that the final performance record 
of the finish under service conditions is as much a func- 
tion of the condition of the metal surface as it is of the 
resistant properties of the finish itself. 

It would follow therefore that the design engineer 
should be aware of the possibilities for improved surface 
adhesion and increased resistance to corrosion that such 
prefinishing compounds provide. He should have a 
working knowledge of the various types of available 
compounds, their compatibility with various finishes, 
methods of use, comparative performance, and applica- 
bility to his own particular needs. It will be the purpose 
of this article to discuss some of these considerations. 


The entire field of pretreatment of metal surfaces is 
obviously broad. A complete discussion of the subject 
would encompass a great many methods, chemical as 
well as mechanical, that have become accepted practice. 
sefore clarifying and defining the scope of this discus- 
sion, a classification of the various standard methods 
and materials should be helpful. 


Basically, metal surfaces can be prepared for organic 
coatings by three methods: (1) Cleaning, without chang- 
ing the surface characteristics of the metal. (2) Etching, 
roughing, or otherwise changing the surface characteris- 
tics by chemical or mechanical means. (3) Chemical 
treatment by which the surface is converted to a tough, 
extremely thin, nonconducting, insoluble coating, usually 
a phosphate that renders the surface passive or inactive, 
thus preventing an inhibiting corrosion. 

A classified listing of these methods is provided in 
Table I. It is not intended to serve as a complete sum- 
mary of all commercially available methods and com- 
pounds but as a source of quick background reference 
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Parker Rust Proof Company 

Fig. 1—Corrosion-resisting effect of prefinishing metal 

surfaces by phosphating compounds is shown in the 

test panel (left) of treated cold rolled steel finished 

with conventional refrigerator-type organic finish and 

exposed to standard salt spray test. Right is test-panel 
of untreated steel exposed to same test. 


to the specific scope of this discussion—the phosphate- 
type compounds. The discussion is limited to this group 
of compounds because of their position as relatively 
recent developments, their constantly growing impor- 
tance, and their many applications in the production of’ 
electrically energized appliances and equipment. It is 
interesting to note, for instance, that one manufacturer 
of phosphating compounds gives the following partial 
list of some electrical applications : 

Motors, transformer cases, electric fans, blowers, air 
conditioning equipment, lighting fixtures, refrigera- 
tors, unit heaters, record players, furnace stokers, 
electric lawn mowers, electric control closures, switch 
boxes, radio cabinets and parts, food mixers, auto- 
matic clothes washing machines, electric water heater 
shells, materials handling equipment, automotive elec- 
trical parts. 

It is necessary to recall the electrochemical theory of 
corrosion to explain the precise function of phosphate 
coatings as corrosion barriers. This theory, based on a 
wide degree of research verification, is the most generally 
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General Method 





A. SOLVENT 
DEGREASERS. 
(Surface characteristics of 
base metal remain un- 
altered.) 





B. MECHANICAL 
CLEANERS. 
(Surface characteristics of 
base metal are altered.) 





Cc. CHEMICAL 
CLEANERS. 
(Surface characteristics of 
base metal are altered.) 





D. COLORING 
COMPOUNDS. 
(Not primarily a prefinish- 
ing method, as produces a 
standard finish for many 
metal items, but finds use 
also as a bond for paint, 
enamel and lacquer.) 





E. PASSIVATING 
PHOSPHATING 
COMPOUNDS. 

(Metal surface is convert- 
ed to corrosion-inhibiting, 
extremely thin, crystalline 
(or amorphous) noncon- 
ducting coating of metallic 
phosphate.) 


Materials Used 





(a) Naphthas, gasoline, lac- 


quer, thinners, etc. 


(b) Chlorinated organic sol- 
vents, such as trichlor- 


ethylene. 


(c) Emulsions combining sol- 
vents and chemicals (see 


C below). 


Application Technique 


Manual wiping. Dipping. 
Spraying. ecaution: In- 
flammable. 


Vapor process. Combined 
dip-spray- vapor. Special 
equipment available. Pre- 
caution: Toxic, unsuitable 
for manual use. 


Dipping or spray. 


Blasting with shot, or with sand or other abrasives. Scraping. 
Wire-brushing alone, or in conjunction with oxyacetylene 


flame descaling. Other standard mechanical methods. ( 


me 


abrasives are combined with corrosion inhibiting chemicals to 
provide mechanical cleaning and some passivating action 
simultaneously; particularly useful for very active metals such 


as magnesium. ) 


(a) Alkaline and soap-type 
compounds. 


Generally applied hot (about 
180 F). Cold-alkaline solu- 


tions also available. Dip, 
spray, and other standard 
methods. 





(b) Acid pickling (hydro- 
chloric or sulphuric acid 
compounds). 

Chrome pickling process (solution of 

nitric acid and sodium dichromate) 

is a special process for magnesium. 


(ec) Phosphoric acid or phos- 


phoric and chromic acid 
cleaners. 


190 F. Precleaning of grease, 
etc., helpful. 


Manual wiping at room tem- 
perature. Dipping. Pressure 
spray at 180-200 F. 


(a) Oxiding processes that produce black surfaces on iron, 
steel, copper and brass?, zinc or cadmium. Applied hot at 
temperatures varying with metal being treated. Blacking is 
not a deposit but a surface-penetration. 


(b) Similar processes are available to produce transparent, 
bright finishes as well as finishes in colors other than black, 
such as olive drab, blue, green, etc. 


Proprietory solutions of vari- 
ous types. (See list of manu- 
facturers below.) Chromate 
or oxalate types have been 
developed for aluminum and 
other nonferrous metals. 





Surfaces are usually solvent- 
precleaned. Then hot-dipped 
or sprayed hot at about 160- 
190 r followed by hot-water 
and chrome acid rinses. Cold- 
manual or cold-dip methods 
also used. Adaptable to mul- 
ti-stage conveyorized equip- 
ment. 





Table I—Condensed Classification of Prefinishing Methods 
for Preparing Metal Surfaces for Organic Finishes’ 














| 


Results 





Produces a clean metal sur- 


face, removing oil, grease, 
foreign matter, but does not 
impart corrosion - inhibiting 
characteristics, nor adds to 
adhesion power of applied 
organic finish. 


Acts primarily as detergent. 
Does not etch surface. 


Surface cleaned of rust, grease, 
etc. Etching produced for 
better paint adhesion, but 
mechanical cleaning increases 
surface reactivity and makes 
it more sensitive to corrosion. 
Requires immediate painting. 


Effective surface cleaners. 
Etching only moderate. Thor- 
ough rinsing needed, as alka- 
line residues promote corro- 
sion and painting failure. 


Effective for removing heavy 
rust, but surface is left heavily 
etched and sensitive to re- 
newed corrosion unless im- 
mediately painted. 


Surface cleaned of grease, rust, 
etc., as well as incipient cor- 
rosion agents such as perspira- 
tion stains, alkali residues, etc. 















(Temporary oorrosion-inhibiting ac- | 


tion is retained so that immediate 
application of organic finish is not 
required. Etched surface is produced 
which improves adhesion of finish.) 


Color remains unchanged 
even at elevated tempera- 
tures. Parts may be shaped or 
drawn after treatment. 


Resulting metallic phosphate 
coating is integral with base 
metal surface and provides a 
pone ul counter-electrolytic 
orce® to arrest normal elec- 
trochemical corrosive action. 
In addition to inhibiting cor- 
rosion, the coating increases 
adhesion with applied organic 
finish. 


(Immediate application of finish not | 


essential, as p' hating provides 
sufficient corrosion protection to 


| permit storage for extended periods, 


or in some cases, as iu die castings, 


| provides a permanent finish. ) 
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Parker Rust Proof Company 
Fig. 2 (Above)——These photomicrographs show how 
phosphating treatment converts a metal surface to a 
corrosion-resistant crystalline surface. Left, cold-rolled 
steel (untreated) magnified by 100; right, the same 
steel after having been phosphated. 


accepted explanation of the actual phenomenon of cor- 
rosion. Briefly, this is what occurs: The chemical and 
physical variations upon a metal surface create a condi- 
tion where differences in electrical potential exists at 
numerous points. In the presence of moisture, eddy 
currents are generated from one point to another. In 
effect, a host of tiny galvanic cells sets up a continuous 
corrosive electrochemical action that produces destruc- 
tive metallic oxides (rust), hydrogen gas and alkalies. 

Although alkaline solutions are commonly used as 
metal cleaning compounds to retard corrosion, they have 
an entirely different and strongly deleterious effect when 
formed under a paint film on a metal base service. Here 
as they develop, through chemical reaction, in the areas 
immediately surrounding each focus of corrosion, they 
begin to saponify the fatty acids in the oil vehicle of the 


SOURCES: The manufacturers listed below have cooperated 
in providing data for this classification. This is not presented 
as a complete list of manufacturers of these or related products, 
but it does provide a cross-section of such sources. Not all 


Aluminum Company of America, Pitts- International 


burgh, Pa. (Alumilite; Alrok) 


American Chemical 
Ambler, Pa. (Deoxidines; 
Alodine; Cromodine) 


Jalgon, Inc., Pittsburgh, Pa. (Banox*) 


Enthone, Inc., New Haven 2 Conn. 
(Ebonol; Alumox) 


Paint eee 


Duridine*; 


1 Compiled by editorial staff of ELECTRICAL MANUFACTURING from data 
provided by manufacturing sources listed above. Acknowledgements are 
also due to sources listed under “‘References”’ at the end of the article. 

2 Copper, brass and bronze are not subject to corrosion to the same extent 
as other metals, but should be cleaned by mechanical, solvent or chemical 
means before enamel or coating is applied. _ 

3 The use of metallic coatings or metallic pigments that create a counter- 
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Rustproof 
Cleveland 7. (Irco-Izing*) 


Mitchell-Bradford Chemical Company, 
Bridgeport, Conn. (Black-Magic) 


Fig. 3 (Below) —T ypical multistage arrangement for a 

complete passivating prefinishing treatment by phos- 

phating compounds, (A) Spray cleaning; (B) Rinse; 

(C) Spray phosphating compound; (D) Clear water 

rinse; (E) Rinse; (F) Drying oven prior to apply- 
ing organic finish. 


Parker Rust Proof Company 


paint film to form adhesion-destructive oleic chemicals. 

It is obvious that to stop these corrosive reactions 
under the paint or enamel film it is necessary to set up 
barriers on the metal surface against conditions that 
encourage the flow of eddy currents. Unless some effec- 
tive pretreatment method is applied to the metal surface 
it is clear that the process of corrosion will continue 
until the paint or enamel fails. It should be emphasized 
that the protective finishes in themselves will not do the 
job as they are not totally resistant to moisture penetra- 
tion. In varying degrees they are permeable and absorb 
water. This moisture when passed through to the metal 
surface stimulates the cumulatively destructive electro- 
chemical process. 

The effectiveness of phosphating compounds as corro- 


(Continued on page 214) 


proprietary trade names are included; but of these given, an 
asterisk indicates the phosphating compounds to which this 
review is primarily devoted. 


Corporation, Parker Rust Proof Company, Detroit 11, 
Mich. (Bonderite*; Parco*) 
Philadelphia Quartz Company, Philadel- 
phia 6. (Metso) 


Neilson Chemical Company, Detroit 7, 
Mich. (Preprite*; Alumiprep; Metalprep) 


Oakite Products, Inc., New York City 6. 
(Oakite; Oakite CrysCoat*) 


Rheem Research Products Company, 
Baltimore, Md., and Pasadena, Cal. 
(Iridite) 


come force is of course a common method of arresting the eddy cur- 
rents, although they are not primarily prefinishing methods. Hot-dipped or 
sprayed-on zinc, lead, or cadmium coatings, or the use of chromates or 
oxides such as red lead or zinc chromate, as passivating pigments, are 
among the well-established techniques. The anodic electrolytic coating 
method for passivating aluminum is also well known. Anodizing may also 
be used for magnesium. 
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Self-Contained Refrigerating Unit 


The motor and compressor are sealed within a metal 
enclosure which is placed at the center of the final 
assembly. Wrapped around the circumference and form- 
ing the outer surface of the assembly is the condenser. 
Below the condenser is a doughnut-shaped liquid refrig- 
erant receiver. Relative positions of components can be 
seen in (2) below, left. These “meter-misers” are made 
in three sizes but figures herein refer to the smallest. 
Below a sheet-metal cover but above the hermetic unit is 
a 2-blade, 10-in., down-draft fan with its own Yo o-hp, 
enclosed, brushless motor, for cooling the motor and cir- 
culating air through the condenser. The compressor 
motor is 4 hp, 1725 rpm, capacitor-start, induction-run. 
Electrolytic capacitor, automatic switch and overload 
protection are mounted on the outside of the assembly in 
a sheet-metal enclosure. An anloader insures easier 
starting onditions. Compressor is rotary-impeller type 
with a sliding divider-block, as may be seen in (1) at the 
left. It has a displacement of 0.750 cu in. per rev. The 
entire unit, complete, weighs only 85 lb. Refrigerant is 
freon 12. With average temperature of refrigerant 3F 
and that of the condensing air 90F, the refrigeration ca- 
pacity of this unit is 1245 Btu per hr. Overall diameter 
is the same for all sizes of units—17™% in.—but the height 
varies, the smallest unit being 16 in. high. Frigidaire 
Division, General Motors Corporation. 
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Vertical Milling Machine is Versatile 





The basic design of this machine, shown below, comprises 
a table and a cross-slide unit, both reciprocating on ways 
carried upon the base, and a vertical spindle carrier unit 
mounted upon the front face of the cross slide. Table and 
cross-slide feeds are hydraulically actuated with hand or 
automatic control. Hydraulic servomechanisms permit 
infinitely variable feed rates for these movements. All 
feed rates are independent of each other. A 3-hp totally 
enclosed, fan-cooled, ball-bearing motor drives the oil 
pump and a 5-hp, open-frame motor supplies power for 
the spindle. Table and cross-slide feed-control motors 
are 4 hp each. Illumination for the milling cutter at 
the point of application is built-in. All electrical functions 
are controlled from a single push-button panel at the 
front, upon which are also indicator lights for informing 
the operator of various conditions. A motor-driven fan 
cools the hydraulic oil tank. The Cincinnati Milling 
Machine Company. 


Household Flatiron with Hinged Toe 


Small “tip toe” with sole area of 6.284 sq in. is hinged 
to move as indicated in picture, facilitating work on 
ruffles, pleats and folds. In normal position entire iron 
has sole area of 29.462 sq in. Both sole plates have 
cast-in sheathed tubular elements, the tip toe with 200 
watts, main element 800 watts. Flexible electrical con- 
nection to tip-toe element is insulated wih woven glass 
fiber. Sole plate is aluminum alloy, unplated. Weight, 
3 lb, 2 oz. The Yale & Towne Manufacturing Company. 


By adding hydraulically actuated vertical feed for the spindle 
and an automatic depth-control mechanism, the machine be- 
comes an automatic die-sinker. The tracing point controls the 
vertical feed and either the table or cross-slide feed. 


Illustration above shows the milling machine 
with automatic depth-control added, cutting a 
crankshaft die. Contact pressure of tracer 
finger is so light that master shapes may be of 
wood or plaster. When contour of master shape 
is constant along one axis, sheet-metal templates 
may be used. 
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Automatic Engine Control 


These control sets, of which only one—model 
1436—is shown here, are designed for the auto- 
matic starting, stopping and running protection 
of any kind of internal-combustion engine. The 
starting motor circuit (battery) is automatically 
closed from any remote control point, such as a 
manual switch, or switches or relays actuated 
by changes in temperature, pressure, liquid level, load, etc. 
The engine is intermittently cranked until either it starts or a 
time limit is reached. When any abnormal condition arises, 
such as failure to start, failure of ignition, fuel supply or oil 
pressure, or overheating of the cooling system, the engine is 
automatically shut down and battery and ignition are cut off. 
Signals are automatically set to indicate cause of failure. Com- 
ponents of the control set include various kinds of relays, sig- 
nal lights, heavy-duty contactors for starting motor, and a line 
of special devices such as governors, solenoid actuators, press- 
ure and temperature switches, timing devices, etc. Synchro- 
Start Products. 
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Automatic Blueprinting Machine Uses Quartz Lamp 

within which are electric heaters. Heater input is con- 
trolled by an interval timer the on-and-off periods of 
which are variable to conform to various load require- 
ments. The drying cylinders turn upon large, sealed ball 


This design-combines good appearance and functionalism. 
A 75- or 95-watt quartz-tube mercury-vapor lamp remains 
stationary in the center of a revolving pyrex glass cylin- 


der. Tracing and sensitized paper are carried around in 


contact with the cylinder, held in place by tapes. Thus, 
there is no sliding of print or paper and accuracy of result 
is assured. After development and washing, the prints 
are dried by passing around six 8-in. metal cylinders 


bearings packed with special high-temperature lubricant. 
A motor-driven blower circulates heated air within the 
machine, full use being made of the heat from the 
printing operation. Paragon-Revolute Corporation. 


ELECTRICAL MANUFACTURING 





Aluminum Kitchen Ventilator 


The %5-hp motor driving this exhaust fan is 
mounted on the outside of the wall, with only 
the inlet grille visible inside. A balanced cen- 
trifugal impeller is so placed that air is drawn 
through the duct to the fan and expelled directly 
to the outer air without passing over the motor, 
as shown in the diagram at the right. Since 
kitchen exhaust may carry proportions of grease, 
this is a safety feature. Housing, 6-in. duct 
and inside grille are all of corrosion-proof alumi- 
num. A larger size with a 4-hp motor is made 
for restaurants and industrial applications which 
will handle vapors from a canopy with area up 
to 20 sq ft. Stewart Manufacturing Company. 
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TODAY’S PRODUCT DESIGNS 


Portable Gas-Engine Driven Generating Set for D-C Welding 


Its light weight—315 lb—is achieved by using aluminum 
for engine housing and for several engine parts and by 
designing the unit for compactness, Engine and gener- 
ator are direct-connected. The engine is a 2-cylinder, 
opposed, four-cycle, air-cooled design. The cooling fan 
is of turbine type. Generator is a 4-pole, self-excited d-c 
machine with commutating interpoles, rated at 30 volts, 
150 amp, 50 per cent duty cycle. The portability of the 


unit permits it to be brought close to the work, avoiding 
the need for long cables with consequent losses. Elec- 
trodes up to and including 54-in. and types of %,-in. 
may be used with this welder. Two receptacles for ex- 
tension cords on the machine provide for emergency 
lighting. Generator controls are mounted on a horizontal 
panel under the generator. Hollup Corporation, a divi- 
sion of National Cylinder Gas Company. 


Its portability enables it to be brought close to the work and 
increases arc stability. It is also made with skid-mounting and 
guard rails. 
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Getting 


the most 


out of 


Your Industrial Designer 


J. F. BARNES 


President 
Barnes & Reinecke, Inc. 


me 


NDUSTRIAL design- 
I ing is still a young 

business in spite of its 
fifteen or twenty years 
existence. That it is still 
in the stage of infancy is 
conclusively proved by the 
facts that few people know 
what it is and fewer know 
what to do with it. Many 
who do make use of design 
seem to be totally unfamiliar 
with good designing pro- 
cedures and practices. Per- 
haps, because of its newness 
as a profession, industrial designers have failed to make 
manufacturers conscious of getting the most out of 
their designers. 

The manufacturer has been used as a sounding board 
for such names as streamlining, modernizing, clean- 
lining, styling and industrial designing. All this has 
led to confusion and has held many would-be users 
or needers of good design in the backwoods. 

To prove that these conditions actually exist, I need 
but turn to a recent letter from an editor of a trade 
publication who was interested in doing a picture story 
of some recent developments that have sprung from 
industrial design. After the editor had been supplied 
with seyeral “before-and-after” pictures of newly de- 
veloped products, he came back with a note saying we 
failed to send pictures of industrial products. 

We, at Barnes & Reinecke, prefer to think of indus- 
trial designing as befitting any product that is designed 
or redesigned with a maximum of merchandising appeal 
and is manufactured by any industry. There are a few 
special fields, such as furniture, jewelry, clothing, shoes 
and textiles, where the term does not apply. But in- 
dustrial design as stated here means that a manufacturer 
of radios would use the same services for designing 
his product as would the manufacturer of machine tools, 


Best results follow when the designer is 
placed in a cooperative relationship with 
engineering, production, advertising, 
sales, and management, one way being 
through the formation of a _ product- 


design committee. 


in spite of the diversification 
of applications. The very 
word “industrial” came 
from industry—any indus- 
try. The word “design” 
means any design. There- 
fore, industrial design means 
the designing of anything 
for any industry. With this 
concept of industrial design- 
ing, we can readily under- 
stand why it is_ highly 
necessary and desirable to 
know more about this new 
“life blood” of business ; 
also when to use it and how. 

To begin any sort of an evaluation of industrial de- 
signing and indicate how to get the most out of your 
designer, it might be well to ask, “Why do you produce 
the products you do?” If your answer is that you’re 
operating for the glory that’s in it, then you don’t need 
design and need not bother to read further. However, 
if you answer, “To make money,” then you, like thou- 
sands of others, should be vitally concerned with good 
industrial design. 

Are you recognized as a leader in the field today? 
If not, do you have intentions of becoming a leader? 
What plans and preparations have you made in this 
direction? Are all of your objectives clearly defined? 
These questions should be considered and answered 
carefully. Frankly, they are loaded! 

Now let me illustrate the point.,A client recently 
had us design a new stove. We learned that his factory 
had the necessary equipment to produce stoves, but had 
never before merchandised or manufactured this com- 
modity. This commodity was chosen solely because it 
could be handled and made with existing machinery 
and a minimum of tooling. Up to this point the client’s 
judgment was reasonable. Next, he wanted a stove 
design “out of this world”—and got it! But, in the 
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final analysis he pointed out, to illustrate a singular 
feature, that the handles we had designed for the stove 
were not only good looking, practical and could be pro- 
duced to justify the cost, but that he could buy stock 
handles at less cost. The handles he referred to were 
eight years old and had been used on competitive stoves 
for as many years. Does that sound like intelligent 
judgment? We’re interested in saving and cutting 
costs, too, but not to the extent where it will jeopardize 
our position. Imagine what the public acceptance would 
be on a 1947 automobile with a 1937 gear shift. 

Here, then, was a case where the objectives were not 
clearly defined. Did the client want to sell one hundred 
stoves or a hundred thousand? We’re sure he didn’t 
know. You can readily imagine the merchandising and 
sales problems plus the terrific costs that are involved 
in introducing a “green” product to a market that is 
filled with wisely merchandised, competitive products 
with years of steady name promotion. I repeat—know 
your objectives! 

If you decide to enter a competitive fray and are 
starting from scratch or are redesigning your products 
to strengthen your position in the field, then make sure 
that you’ve got something better, something brand new, 
something your competitor doesn’t have and something 
the public wants. Perhaps this sounds like a big order. 
It is. But, it will help you make many of your decisions 
and you will not only know your relative position in the 
field you represent, but will set the pace that inevitably 
will classify you as the aggressor—someone to be 
followed. 

Knowing your objectives is of primary importance 
and it is wise never to lose sight of them. Second in 
importance is designing your product for mass appeal 
—mass consumption. Don’t try to design a product to 
meet with your personal tastes. Good design rises above 
personal likes and dislikes. Good design as far as we 
are concerned is that which meets with wide acceptance 
and makes money. 

We have found that in a great many cases clients 
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Fig. 1—The Toastmaster, produced by the McGraw 
Electric Company, is an example of a successful de- 
sign accomplished through committee cooperation by 
representatives of management, engineering, sales and 
the industrial designer, as advocated herein. 


Fig. 2—The Saratoga electric clock of the O. B. Me- 
Clintock Company was designed with simplicity and 
restraint as the guiding considerations. Clock case of 
polished brass and base of mahogany. 


Fig. 3—The dutch-door design of this refrigerator for 
the Frostair division of The General Tire & Rubber 
Company reflects the dual character of the equipment 


—a conventional refrigerator above and a frozen-food 
storage compartment below, each separately accessible. 
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Fig. 4—The re-designed SawLiner of the Milwaukee Saw 
Trimmer Corporation, with portability of the top unit ob- 
tained by mounting motor in juxtaposition with the saw. 


have come to us with a particular idea of what they 
think their product ought to be. They have appointed 
themselves as critics of design when in reality they 
know little or nothing about design. Too many clients 
merely wish the designer to use his hands instead of his 
brains and expect the designer to interpret their ideas 
as they (the clients) want them interpreted. Often 
they think in terms of tinsel and fake glamour, believ- 
ing their ideas on design are so sound and full of mer- 
chandising sense that a designer is merely employed to 
fulfill their lack of drawing ability. The pseudo frills 
and pomp that some manufacturers demand and get into 
their designs fool few in the final analysis. Witness the 
unsold junk being offered on bargain tables in any de- 
partment store and you'll know why merchandising 
managers have nightmares. 

Even in the final selection of materials many clients 
overlook the consumer’s eventual use of the product 
and demand certain materials for their products because 
some small saving is involved or they happen to have 
a large surplus of the same on hand. The competent 
designer has learned to recognize and resist this pres- 
sure. He develops his designs by knowing and utilizing 
his knowledge of the three major M’s of product design 
—Mass Appeal, Merchandising, and Manufacturing 
Methods. 

For example, we have designed juke boxes with all 
the practical razzle-dazzle that was needed to make them 
profitable machines. The fact that these same juke 
boxes are today recognized as the leaders in their field 
is no accident or exception. Knowing something about 
mass appeal, merchandising and manufacturing brought 
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about the winner. 

Different markets require different treatments. Con- 
sequently, when we designed a projector for Bell and 
Howell, our designers approached the problem from a 
new perspective. They were not interested in attracting 
the same kind of “nickel play” that juke-box merchan- 
dising calls for. Certain esthetic values were needed 
and the designers merely supplied them. Again, we had 
a winner ! 

If you want to get the most out of your designer, then 
approach a competent designer with your problem and 
leave it in his hands to do the thinking. After all, it is 
as much to your advantage, as well as the designer’s, to 
create a successful product. This leads us to the ques- 
tion, “How does one select a competent designer ?” Cer- 
tain preliminary information about industrial designers 
can be had by consulting a classified telephone book or 
one of several directories. Oftentimes it is possible to 
get recommendations from outside sources who have 
used industrial designers successfully. 

After making several selections and you start your 
investigation to determine whom you will employ, you 
will do well first to find out how extensive the experi- 
ence of a particular company has been. Also try to 
secure a list of products.and the names of clients the 
designer has served. Be certain that the designer you 
select knows more than mere esthetics. In the final 
analysis you will be more concerned with his design 
from a practical point of view. Find out if his prac- 
ticality adds up to the know-how necessary to produce 
your product at a minimum cost, the know-how re- 
quired to design to appeal to the masses,-coupled with 
smartness that leads to successful merchandising. 

In a reputable design organization you will find many 
people contributing to the development and designing 
of a new product, whereas the so-called amateur or 
limited-service organization can give you only a single 
viewpoint or opinion. Furthermore, we have found it 
essential to augment our designing services with com- 
plete engineering facilities and up-to-date shops (pat- 
tern, wood, plastics, metal, machine and chemical). 

Quite recently we designed and developed an electric 
guitar, known as the Ultratone, for Gibson, Inc.* The 
job called for a product designer plus a physicist, elec- 
tronic engineer, plastics engineer, mechanical engineer, 
chemist, market analyst, model-maker and wood tech- 
nician. Briefly, this combination was found in our com- 
pany and is mentioned only to show the scope of indus- 
trial designing. 

Certainly, the designer will expect to receive as much 
information relative to the product to be designed as he 
possibly can, and you should be ready to give it to him. 
Once you have given him all the ammunition, let him 
do the firing. Then, when the designer presents you 
with his preliminary ideas or sketches, (— a note of 
warning!) don’t make the mistake of trying to have 
your engineers make production drawings from these 
preliminary sketches. Permit the designer to finish the 
job. Disastrous results have been obtained by attempt- 
ing to rush into production before the design is com- 
plete. Usually when this sort of practice has been tried, 
whatever merit may have existed in the original sketches 
is lost. The designer should carry the job through to 





*See “Designing of an Electric Guitar” in EvectricaL MANUFACTUR- 
ING. September, 1946, 
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Fig. 6—Automobile heater and control, designed to 
have distinctive appearance, differentiating it from 


competitors. Motorola, Inc., manufacturer. 


the finished product and be called in for consultation 
when production problems come up. Sometimes things 
come up in production that no one had foreseen, includ- 
ing the designer. Here, again, it is wise to let the de- 
signer make whatever changes are necessary. Don't 
misunderstand this point. The designer doesn’t want to 
engineer the job, but he should give your engineers the 
exterior contour details and assist in supervising the 
work so that no departure is made from the design as 
he planned it. It is advisable to have a mock-up, proto- 
type or working model made of the newly designed 
product. Costly errors can be prevented if models are 
made a part of your product-design program. 

Models so greatly speeded up the development of 
new equipment for the armed forces that today models 
are being used all through the design process. Models 
will give you a chance to see your product before pro- 
duction starts ; to make sure sub-assemblies fit together ; 
and to use the best and easiest fabrication methods. 

Industrial designers work on many problems; so 
many that they can’t be experts in every field. It is a 
silly notion indeed to think that design is accomplished 
by inspiration when actually good industrial design is 
90 per cent the result of perspiration and only 10 per 
cent of inspiration. It is the result of a lot of time and 
effort expended towards it, not something dreamed 
overnight. The designer who fails got off on the wrong 
foot. He fails only because of one of two reasons: in- 
competency or the failure of the client to furnish all 
of the facts. 

Design takes in every business science—not exact 
(Continued on page 208) 
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LECTRIC clock and radio are 
ingeniously designed into one 
compact plastics-housed unit 

(Fig. 1). Ivory or white urea-for- 
maldehyde was used for the housing 
to provide appearance-value as well 
as durability. Suitable for table or 
wall use, the unit operates from any 
standard power source. 


Striking functional design of the 
electric typewriter shown in Fig. 2 
illustrates the potentialities of plas- 
tics materials. Design (still in draw- 
ing-board stage) contemplates use of 
phenolic material. Note dustproof 
cover for the keys. A source of in- 
ternal light is also provided to am- 
plify usual office lighting. 


Another striking design (but this 
one is in commercial production) is 
the phenolic-cased ultraviolet surgi- 
cal “spotlight” lamp (Fig. 3) used 
for diagnosis and treatment of cer- 
tain skin disorders. Recessed handle 
provides sure grip for operator. In- 
tegral glossy finish is easy to clean 
and is resistant to alcohol or other 
sterilizing agents. Self-insulating 
property of the phenolic compound 
simplifies assembly procedures. Its 
light weight helps in keeping device 
down to 54 oz. 


Methyl methacrylate proved the 
logical choice to replace glass in the 
transparent relay cover shown in Fig. 
4. In addition to being shatter- 
proof, the cover provides the requi- 
site optical clarity and attractive ap- 
pearance. Cover was _ injection 
molded on a 16-0z press using a sin- 
gle-cavity mold. One mounting hole 
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is molded in while the other is ob- 
tained by cutting off the sprue. 


Several cellulosic materials have 
been incorporated in the design of 
an electric massage vibrator for 
home use (Fig. 5). Roller is ex- 
truded standard cellulose acetate; 
handle is extruded flame-resistant 
acetate; the injection-molded end- 
piece through which connector cord 
passes is also of flame-resistant ace- 
tate. Use of the flame-resistant for- 
mulations makes possible Under- 
writers’ Laboratories’ approval for 
this appliance. (Other attachments 
shown in foreground are of rubber.) 


Injection-molded white polystyrene 
side-sections for a standard-size do- 
mestic electric refrigerator shown in 
Fig. 6 measure 314% in. long and 
have a projected area of 120 sq in. 
They were molded in a 70-sec cycle 
on a 16-0z plastics injection molding 
machine and represent some of the 
largest moldings made on this type 
of equipment. Other polystyrene 
parts in the refrigerator include top 
and bottom sections and the evapora- 
tor door. 


Pressure-regulating controls in 
wringers of electric clothes washers 
take a lot of punishment. For this 
reason tough cellulose acetate butyr- 
ate was specified for the parts illus- 
trated in Fig. 7. Indicating controls 
A are molded in a 6-cavity die; ribbed 
inner construction provides maxi- 
mum strength even though the parts 
are hollow and thin-walled. Nonin- 
dicating controls B are molded in an 
8-cavity die with a metal insert for 


attaching to side of wringer. Metal 
pressure-release bar C has snapped- 
on flexible extruded butyrate strip to 
provide easier handling. _Alll parts 
come in white, red or black. 


Juke boxes involve not only many 
refinements of electrical design but 
frequently evidence considerable in- 
genuity in plastics application. Here 
(Fig. 8) is an unusual mass-produc- 
tion example of a high-pressure com- 
pression molding job—a massive 
30-in. phenolic housing for a 12-in. 
high-fidelity wall-type speaker used 
with remote-control (wireless selec- 
tion) equipment. Black general-pur- 
pose phenolic was used, with about 
10 lb of compound to each unit. Fin- 
ished speaker (shown at right) is 
enamel-finished and is trimmed with 
blue mirrors and chromium. Over- 
all height is 30 in.; width, 17 in. 


CREDITS 


Fig. 1—Material: Beetle, American Cyanamid Co. 
Manufacturer: Jewel Radio Corp., both New York 
City. 


Fig. 2—Styled by Dave Chapman, Chicago, for 
Durez Plastics & Chemicals, Inc., North Tonawanda, 


Fig. 3—Material: Durez. Manufacturer: The 


Birtcher Corp., Los Angeles, 


Fig. 4—Molded by General Electric Co., Plastic 
Div., Pittsfield, Mass., for Union Switch and Signal 
Co., Swissvale, Pa. 


Fig. 5—Material: Lumarith and Lumarith XF-» 
Celanese Plastics Corp. Molders: R. erner, 
New York City; Popular Plastics, Northport, N. Y.; 
and Hopp Press, New York City. Manufacturer: 
The Lektron Corp., New York City. 


Fig. 6—Press: Hydraulic Press Manufacturing Co.’ 
Mt. Gilead, Ohio. Manufacturer: Kelvinator 
Corp., Detroit. 


Fig. 7—Material: Tenite II, Tenessee Eastman 
Corp., Kingsport, Tenn. Molded by Plastics Div., 
Erie Resistor Corp. for Lovell Manufacturing Co. 
both Erie, Pa, 


Fig. 8—Molded by Chicago Molded Products Corp. 
for J. P. Seeburg Corp., both Chicago. 
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HEN the cloak of glamour is removed from the 

\ \ modern electric range there stands before the 

public’s eye a group of well-designed, well- 
engineered, and well-manufactured heating devices that 
are quite similar in many features, This similarity is 
characteristic of electric ranges because, since the first 
range was introduced some thirty-eight years ago, the 
goal has been clearly defined and it has been up to the 
designer to accomplish this goal in the most practical and 
economical manner. Hence the development of the 
electric range has been an evolution with three funda- 
mental requirements ever uppermost: First, Btu’s must 
be generated and used efficiently ; second, the range must 
be a true work-table for the housewife, being easy to 
clean and having the heating elements and controls con- 
veniently located ; and third, the device must be cool in 
operation. 

Early in the range development it was realized that 
the housewife was not gadget-conscious and any manu- 
facturer who tried to disprove this conclusion by incor- 
porating gadgets in his design soon appreciated its 
futility. Hence today all electric ranges are chiefly 
functional, designed for the single purpose of cooking 
food as rapidly, efficiently and conveniently as possible. 
The trend, started in 1935, toward table-top ranges of 
uniform height, is well established in the models availa- 
ble today. With the exception of the midget ranges for 
apartment-house efficiency-kitchens, all the ranges com- 
mercially available have a work-table height of 36 in. 
The overall height of the range is greater than this be- 
cause the splash guard and the light are mounted above 
the work surface. The width of the units varies from 
38 to 44% in. and the depth from 24 to 27 in. This repre- 
sents no change from the ranges available before the 
war. However, 77 per cent of the range manufacturers 
polled indicated that their ranges are brand new models 
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and not modernized versions of prewar devices. 

The trend is toward a welded steel-frame construction 
with a “wrap-around” housing covering the back and 
the two sides with a single steel sheet. All but one of 
the manufacturers consulted spot-weld the frame and the 
one exception arc-welds his unit. The splash guard, 
top work-surface and front of the range is another sheet 
of steel permitting flowing lines and reducing the dirt- 
catching crevices toa minimum. As was the case before 
the war, no heating element covers are provided, thereby 
enhancing the functional appearance of the unit. All 
the ranges are recessed at the front several inches above 
the floor to provide toe-room. The finish in most cases 
is baked synthetic enamel with an acid-resisting porcelain 
enamel used on the work-surface. Chromium-plated or 
stainless-steel trim is used to dress up the ranges. 

White has been accepted.as the standard color by all 
the range manufacturers and no other colors are availa- 
ble. In fact, the trend has been to standardize on a 
relatively few models so that mass-production economies 
are possible. As an example, one manufacturer who had 
available some 20 so-termed standard models of electric 
ranges before the war has reduced the number to four 
units, one de-luxe, two standard, and one apartment- 
house model. It remains to be seen if competition result- 
ing when the market has been saturated will force the 
manufacturers into the production of more models to 
catch the public’s fancy. The whole industry will profit 
if the manufacturers can resist this tendency. 

One of the most pronounced trends in modern electric 
ranges is greater heating speed of the surface elements 
without increasing their wattage materially. Almost all 
of the units have three surface elements and one deep- 
well cooker but three manufacturers have- designed the 
element of the deep-well cooker so that it can be raised 
and used as a surface unit as well. Sheathed tubular 
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Survey of postwar models shows some interesting trends and some striking 


features, including strict functionalism, wrap-around coverings and motor- 
operated, infinitely variable, centrally located temperature controls. 
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surface elements are used universally and most are 
hinged so that the reflector pan under the element and 
the element itself can be cleaned easily. Two of the 
three elements are 6 to 7% in. in diameter and rated at 
1200 to 1300 watts, maximum. The most popular size 
is 6 in, diameter and 1250 watts rating. The third 
element is 8 to 103 in. in diameter and 2100 to 2250 
watts rating with the 8 in., 2100 watt, heater being most 
commonly used. Faster heating is obtained by decreas- 
ing the diameter of the sheathed heating element, thereby 
shortening the path for thermal conduction. Also the 
cross-section of the tube enclosing the element has been 
redesigned to give a flatter surface, being made either 
rectangular or triangular in cross-section so that the 
area of contact between element and vessel is increased 
and the temperature differential is reduced. One manu- 
facturer claims that, even with the diameter of the 
element reduced to 6 in. the element itself is 49 per cent 


Frigidaire Div., General Motors Cor 


longer, greatly increasing the area of contact, reducing 
the operating temperature, increasing the heating speed, 
and increasing the life of the element itself. 


DEEP-WELL COOKERS 


The trend in the fourth surface element or deep-well 
cooker is not as pronounced as is the case with the other 
three elements. Sheathed tubular elements are used ex- 
tensively for the deep-well unit, but the wattage ranges 
from 700 to 2000 watts, the capacity from 5 to 9 quarts 
and the diameter from 6 to 8% in. Even though half of 
the manufacturers contacted use a 700- to 800-watt 
deep-well element these are not indicative of the trend 
hecause none of the units perform the dual function of 
deep-well cooker and surface element. All the manufac- 
turers who have redesigned their element so that it can 
be raised and used as a surface element have used a 


Norge Div., Borg-Warner Corp 


Fig. 1 (Top)—A fluorescent lamp illuminates the 

working surfaces. Sheathed tubular elements and one- 

piece top and front illustrate modern trends. Styled 
by Raymond Loewy. 


Fig. 2 (Center)—The deep-well cooker may be pro- 
vided with a clamping cover to permit its use for 
pressure-cooking. 


Fig. 3 (Right)—Jnfinitely variable heat control neces- 
sitates the grouping of controls. This model has two 
ovens besides a large deep-well cooker which can be 
used as an auxiliary oven. Styled by Sundberg-Ferar. 
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Fig. 4—This design uses an all-welded “C” wrapper 
frame. Styling by Reynolds, McLeod & Randolph. 























. Gibson Refrigerator Co. 
| Fig. 6—The 2000-watt, deep-well cooker heating ele- 
| ment on this range may be raised and used as a 











surface element. 
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1200- to 1250-watt element. so that it is equivalent to the 
two small surface units. Hence the trend seems to be 
away from the lower wattage deep-well units to increase 
their flexibility. 

Two manufacturers have increased the utility of the 
deep-well cooker by designing a pressure vessel to fit in 
the well so that the unit also can be used as a pressure 
cooker. Another manufacturer contemplates a defroster 
unit which in one quick operation will defrost frozen 
cooked foods and bring them to serving temperature. 
All these developments indicate that the deep-well cooker 
is in a stage of evolution which already has increased 
its utility. 

Another feature of the surface units which has not 
been standardized is the number of heats provided. All 
the units are manually controlled although two manu- 
facturers have designed their ranges so that one of the 
surface units can be switched into the timer circuit to 
turn the unit on and off automatically. However none 
of the manufacturers have found a practical method of 
thermostatically controlling the temperature of the heat- 
ing vessel on the surface unit although one manufacturer 
envisions such control in the not-too-distant future. The 
trend in the control of the surface units is to provide 
more steps so that the cooking temperature and speed 
can be controlled more accurately. Forty-six per cent 
of the range manufacturers polled employ seven-step 
switches, 31 per cent still use only five steps, and 23 per 
cent have adopted the new infinite control giving an un- 
limited choice of heats between 3 and 100 per cent of the 
element’s wattage. The infinite control mechanism re- 
quires the four knobs be grouped in a central location, 
usually on the splash guard, powered by a tiny synchron- 
ous motor, and operated by a cam-and-contact system 
which regulates the ‘“‘on’”’ time and hence the amount of 
heat generated by each cooking unit. This control unit, 
only recently announced, already has been well accepted 
and probably will be used more extensively in the future. 


CENTRALIZING THE CONTROLS 


Aside from the fact that the infinite heat control forces 
the control knobs to be grouped in one central location, 
the trend is to place all the controls on or above the 
splash guard at the back of the range instead of mounting 
the surface controls on the front, more or less in line 
with each element. Mounting the controls on the front 
of the range, in the final analysis, is a hold-over from 
the valves of the gas range and is objectionable because 
they are too handy for children to reach and can be 
turned on inadvertently. Mounting the controls on the 
splash guard at the back of the range forces a choice, the 
wisdom of which can be established only by customer 
acceptance. The manufacturer can either move the sur- 
face-element controls directly back to the splash guard, 
keeping them in line with their respective elements, or 
he can group the controls with the timer and oven con- 
trols away from the surface elements. Sixty-nine per 
cent of the manufacturers have moved the surface ele- 
ment controls to the splash panel but they are almost 
equally divided as to whether it is desirable to group 
the controls, 

Placing the controls in line with the surface elements 
is more readily understandable to the housewife whereas 
the grouped controls must be plainly marked to be ac- 
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ceptable. Placing the controls in line with the surface 
units increases the chance of burns and makes them less 
accessible when operated with cooking vessels on the 
surface units. The control panel resulting when the con- 
trols are grouped, though intriguing and simple to the 
engineer, may not be quite so simple to the housewife at 
first glance. But once she has operated the range little 
difficulty will be experienced with the grouped controls. 


OVEN DESIGN AND EQUIPMENT 


Another interesting engineering and design problem 
in the modern electric ranges is the oven. All other 
factors being equal, the larger the oven, the longer it 
takes to bring up to temperature, the greater the heat 
losses, and, the more expensive it is to operate. There- 
fore, from economy and speed considerations, a small 
oven is desirable but too small an oven decreases the 
utility of the range and places it in an unfavorable light 
when compared with gas ranges. Throughout the 
evolution of the electric range several solutions to the 
problem have been advanced. Some manufacturers 
provide two ovens, one large or banquet size, and the 
other a smaller utility oven. This represents a larger 
initial investment and takes up space which could other- 
wise be used for storage. Today the size of the oven 
has become more or less standardized and each manu- 
facturer has tried to use this space to the best advantage. 
The inside dimensions of the ovens are 155% to 18 in. 
wide, 19 to 20% in. deep, and 15 to 173% in. high. 
Actually the variation in cubical content is not as great 
as indicated by the dimensions because none of the ovens 
have all their dimensions on the minimum or maximum 
side. Hence the cubic capacity of ovens of the various 
manufacturers has been fairly well standardized. 

All the ovens are porcelain-enameled throughout, 
either white or stippled. The oven racks are welded 
steel wire, either bright nickel or chromium plated. Most 
of the manufacturers use a porcelain-enameled, stamped- 
steel broiler pan but several have adopted aluminum for 
this purpose. All use glass or rock-wool blanket insula- 
tion in the oven walls and doors, at least 114 in thick. 
All the electric range ovens are well insulated, from con- 
siderations of economy and also so that the range can 
be placed flush with the wall and alongside other com- 
ponents of the modern kitchen to produce a continuous, 
efficient, sanitary work-surface. All have a light mounted 
in the oven, operated by a door switch with one excep- 
tion. This controls the oven light with a switch mounted 
on the splash guard. 

The ovens are heated by two elements, the baking 
unit mounted in the bottom of the oven and the broiler 
unit at the top. With two exceptions the oven elements 
are the open-wire type, the exceptions being tubular 
sheathed, but one manufacturer using the open-wire type 
states that the trend is toward the tubular sheathed heat- 
ing element. This seems to be contrary to the accepted 
practice at the present time. The baking unit ranges 
from 2000.to 3000 watts and the broiler unit from 2300 
to 4200 watts. In general, the broiler unit is larger than 
the baking element, the most popular broiler wattage 
being 3000 and the baking, 2000 to 2400 watts. In 
addition, many of the ranges combine the elements to 
preheat the oven rapidly so that the input during the 


(Continued on page 160) 
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Westinghouse Lice. Corp. 

Fig. 5—Standard height of 36 in. and ample thermal 

insulation permit integration of a range with other 
units in a modern kitchen. 


Rutenber Elec. Co. 


‘Fig. 7—Grouping of surface-element controls on back 


splash-guard is a common feature in present-day 
range designs. 
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Development Shop and Laboratory 
Serve Engineering Department 





Supervised by the chief engineer, this department has well-equipped shops 
and laboratories, the former quite capable of limited production, for 
the development of new models and designs of Philco refrigerators. 





HERBERT CHASE 


Mechanical Engineer 


line of electric refrigerators that will click with the 

public, meet keen competition and give lasting 
trouble-free service. Philco Corporation has exception- 
al facilities designed to do just that and this article is 
intended to describe them. The whole organization 
aims to keep itself sales-minded and, although the engi- 
neering group originates and develops many new ideas, 
it is receptive to suggestions from executives; the sales 
force, including distributors and dealers ; and from pro- 
duction and service departments. 

In addition, full use is made of industrial design con- 
sultants who have much to do with styling the new 
products. Before a new line goes into production, it 
receives plenty of constructive criticism from all these 
sources both before and during “dress rehearsals”. In 
the latter, the whole line is given expert appraisal, while 
still in the-mockup stage, by sales and production per- 
sonnel and executives. 

Each unit in the line is produced in mockup form so 
perfect in appearance that even the closest visual exam- 


I IS not a simple matter to design and build a new 





Fig. 1—Press brake, left, and turret punch, right, which 
are part of the. model-shop equipment employed for 
fabrication of sheet-metal parts of models undergoing 
development. 
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ination will not reveal whether the mockup is a model 
or the finished product. This enables all concerned to 
pass upon appearance. Even non-technical executives 
and the sales department can advise upon which features 
shall be included in which models. 


Once decisions have been made on appearance and 
convenience, factors that so largely influence sales and 
production, “go-aheads” are issued. There is generally 
not sufficient time to make the long and exacting per- 
formance tests without*which no model can be released. 
For this reason, while mockups are being made and re- 
fined, the basic cabinets and mechanisms are put to- 
gether in working form as test prototypes even though 
their exteriors depart considerably from those in mock- 
ups. 

These prototypes are built up without regard for 
appearance, so long as their construction is such as to 
yield reliable test data equivalent to that to be expected 
in the production model that is to follow. Then the 
prototypes are put through a well-developed and critical 
testing procedure in a laboratory equipped especially for 
this purpose. Any new mechanical or electrical units 
employed are tested individually before they are as- 
sembled into the prototype. 


Naturally, it takes a well-equipped model shop and 
well-trained personnel to build the prototypes and the 
mockups expeditiously and to get them ready for test- 
ing and inspection in time to meet distributor and dealer 
convention dates, to allow for production tooling and 
to keep in step with sales programs. Here are de- 
scribed, for the first time, the unusual facilities and pro- 
cedures used in the model shop and in the testing 
laboratory. 


In this shop, there are available many machines and 
enough other equipment to build and finish all mockups 
and prototypes needed as well as to make mechanical, 
electrical and other units from the ground up and to 
assemble whatever is required for test and development 
purpose. There is also a well equipped stock room 
where necessary components and materials are stored 
and where tools, gages, fixtures, dies, tubing, sheet 
metals, bar stock, hardware and other supplies are kept 
ready for use as required. 

Many of the machines employed, especially for mak- 
ing metal parts, are the same as in any well equipped 
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Fig. 3—A few of the many instruments, some recording 

and some indicating, employed in program and other 

tests of refrigerators. Some rooms are hot, some cold, 
and some have complete air conditioning. 


Fig. 2—Hydraulic press of 100-ton capacity which is used chiefly 
for drawing refrigerator parts from sheet stock. Next to the 
press is a cast iron die for a heavy part. Other development dies 


tool room. They include lathes, drill presses, milling 
machines, grinders, shapers, a lapping machine, band 
saws, hydraulic press and other machine tools capable 
of machining any element needed in a complete refrig- 
erator assembly. The machines are operated by tool 
makers or machinists experienced in this type of work, 
much of which is fairly conventional toolroom pro- 
cedure. 

Somewhat unusual, however, is a honing machine 
and a set of hones capable of producing fine hone 
finishes in any holes from % to 2 in. diameter. There 
is also a diamond boring machine equipped with a uni- 
versal fixture and capable, of course, of producing bores 
within exceedingly close limits. This is of special value 
for making compressor cylinders, connecting-rod bores 
and other operations in which a tool comparable to that 
for actual close-limit production is needed. 

Also available are two “duplicating” machines and an 
engraving machine. The most useful is a three-dimen- 
sional pantograph which makes it possible to duplicate 
any metal or plastic object of reasonable size with con- 
siderable precision. The object duplicated by the panto- 
graph may later be die cast or stamped if it is metallic, 
or injection molded if it is plastic, when a production 
run is to be made. The second duplicator is a universal 
milling machine which serves the same general pur- 
pose but requires more set-up work. The engraver, 
of course, is used chiefly for producing lettering on 
stainless steel nameplates and other parts of a variety 
of materials. 

With such equipment, it is possible to produce items 
of importance from a styling standpoint and in shapes 
lifficult to make in any other way. On occasions, these 
machines have been used for emergency production of 
. few hundred parts when, for example, tooling for some 
small item needed in regular production has been de- 
ayed. 

Because cabinet exteriors and interiors are made 
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are cast from Kirksite. 


largely from sheet metal, as are also such items as 
evaporators and crispers, the model shop naturally re- 
quires considerable equipment for working sheet stock. 
The staff includes many specialists in sheet metal-work- 
ing who can turn out any sheet-metal part needed in a 
production refrigerator though naturally seldom (espe- 
cially where large dies are needed) as it would be made 
from production tools. Shapes achieved conform to 
those intended for production but they often involve 
hand work, brazing, soldering, welding, riveting or the 
like that serves adequately for experimental, develop- 
ment or mockup purposes but usually is done in other 
ways in later quantity production. 

An objective in the model shop is commonly to 
arrive at a given result by the quickest and handiest 
means available as long as the product will answer the 
temporary or visual needs that must be met. Refrig- 
erator doors to be used in mockups, for example, gen- 
erally are produced largely from wood and plaster but 
they have the required contours and appearance and 
take the hardware needed so that they look the same 
as a steel door, both inside and outside, and can be 
opened and closed the same way. To make a door in 
this way, a pattern is first made. It may be all wood 
or partly plaster or may be made in part from a pro- 
duction steel door to a new contour. From the pattern, 
a plaster mold is made. Then, after coating the plaster 
mold, a door is cast in it using, say a % in. coating of 
plaster reinforced with fabric netting and a wooden 
frame. Where hinges and latches come, wood inserts 
are used so that screw fastenings can be applied. Then 
the inner face of the door may be made from plywood 
or sheet steel fastened to the wood frame. 

By making doors in this manner, expensive forming 
operations on sheet metal are avoided but true contours 
are secured. Such doors serve well for mockups but 
would not be suited for prototypes that are to undergo 
test, as heat transfer would not be the same as for an 
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j Fig. 4—Part of the setup for checking the noise level 
of refrigerators in a quiet room which is insulated to 
. keep outside noises from interfering with the tests. 


insulated metal door and sealing might not be adequate. 
For this reason, metal doors from older models are 
applied for test purposes, as slight changes in contours, 
such as may be made from year to year with model 
changes, do not significantly affect performance as long 
as insulation is not altered and a proper seal is made. 

Although completely new cabinets sometimes are 
built for test purposes, it is commonly possible to em- 
ploy, with little or no alterations, cabinets from prior 
production runs. These often undergo detailed changes 
for test purpose or for appearance on mockups but chief 
changes usually are in interior arrangements and ap- 
pearance details. In general, basic cabinet alterations 
are avoided except as demanded by new styling or size 
requirements, as new production tools are needed if 
dimensions are altered significantly. Where old tooling 
can be used without other sacrifices, there is substantial 
saving in costs and peak production can be reached 
more quickly and with less expense. 

The model shop is equipped, however, to build com- 
plete cabinets and has a %-in. by 6 ft press brake 
capable of forming the largest sheet needed as well as 
doing shearing operations. Also provided are smaller 
tools for bending, shearing and shaping small parfs and, 
as later described, several presses one of which is capa- 
ble of deep-drawing operations. There is, in addition, 
an eleven-station turret punch capable of piercing holes 
from % in. diameter in steel up to % in. thick and 
holes up to 2% in. diam in sheet of 0.030 in. thickness. 

Drawing operations, when needed, commonly are 
done on a 100-ton hydraulic press which can even 
make the deep-drawn, heavy, steel housings used as 
sealed containers for compressor units. Most draw- 
ing done on this press is on smaller parts but it is 


often equipped with Kirksite or other temporary dies. 


that perform severe forming operations paralleling those 
done in production. Plastic sheet stock is also formed 
in this press with simple wooden dies. Still lighter 
drawing is done in a hand-operated, screw-type arbor 
press. 

Paralleling the facilities for working sheet metal are 
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others for making the tools used. Kirksite (a hard 
zinc alloy) dies are cast in open sand molds made from 
wooden patterns, all turned out in the model shop. 
After the die is cast, it is coated with a special paint in 
about the thickness of the metal to be formed and then 
is used as a mold in which the mating punch is cast, 
usually in the same metal. 

For deep drawing, such as that needed to make shelf- 
supporting notches in rounded corner molding of stain- 
less steel, two or more dies may be required for suc- 
cessive draws. If the metal tears when a die for a 
single draw is used, the male half of this die may be 
filed or ground down, producing blunter and more 
rounded contours that prevent tearing. Then a second 
or third die is cast until the final shape needed is 
secured. Such tools, although moderate in cost, pro- 
duce parts of desired contours and often provide detail 
dimensions that can be used to advantage in making 
production tools if the experimental stamping gains 
acceptance by passing visual and other tests applied. 

When the parts for a given unit have been fabricated, 
it is necessary to assemble them more or less as will be 
done in later production although methods used may 
not be the same. To fagilitate such work, the model 
shop has excellent equipment for brazing and soldering 
and for nearly all kinds of welding. 


FACILITIES FOR WELDING 


The latter includes a thyratron-controlled spot welder 
with a 36 in. throat capable of welding two %-in. thick- 
nesses of steel or two of 0.050-in. aluminum, refrig- 
eration being applied to electrodes for aluminum. This 
welder is operated on a storage battery so as to avoid 
excessive voltage fluctuations on lines which also serve 
the testing laboratory. The same is true of a portable 
gun-type spot welder which is used, however, only on 
steel. 


In addition, there is equipment for d-c arc welding. 
atomic hydrogen welding and gas welding with oxy 
acetylene or oxyhydrogen flames. Equipment for rivet- 
ing is also provided, and there are small tools of all 
kinds for making fastenings with machine screws and 
bolts as well as with drive screws and other small 
fastening devices and to aid in any assembly operatiot 
likely to be encountered. 

There is also metal-spray equipment which is used 
for a variety of purposes: to simulate production ma 
terials in the model shop—for instance, aluminun 
sprayed on carbon steel to give the appearance o! 
aluminum ; to provide corrosion-proof coatings on vari 
ous metals and alloys; and occasionally to build up parts 
that may need to be enlarged for some special purpose. 


Particularly useful to design and project engineers 
is a multi-leaf board to which are wired all tube and 
other small fittings that are or have been employed it 
production models. These make it easy to choose fron 
stock items already handled by the service department 
rather than to select a new item (unless the latter serves 
the purpose better) and so add something new to the 
long list of parts that must be purchased, made o1 
stocked. 

For mockups in particular, it is necessary that com 
ponents exposed to view shall look as nearly like th 
proposed production item as skillful painting can mak 
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Fig. 5—Room in which refrigeration equipment is 
subjected to a 50-micron vacuum to insure the nearest 
approach to complete dehydration feasible on a 
commercial scale. 
them appear There is thus a paint room with a well 
equipped spray booth and a stock of finishes, including 
standard tinting colors, and personnel skilled in apply- 
mg lacquers or other finishes. 
In this room, almost any material, including wood 


and plaster as well as metals, can be given quickly a 
finish that is a virtually perfect duplicate, as far as 
appearance goes, of any now used or planned for pro- 


duction purposes. Even a door built up from wood 
and plaster can be made to look so like a production 
steel door that it is nearly impossible to detect any 
significant difference by visual means. 

Finishes thus produced are good for three to six 
months of service or, if necessary, for “semi-service” 
conditions, but are not intended to have the enduring 
qualities of the baked production finish that will be 
used ultimately. The finishes do, however, serve well 
the purposes for which they are intended. 

In another air-conditioned room, there is installed a 
considerable number of precision measuring tools and 
equipment to check parts of Philco refrigerators and 
freezers. This check-up is generally employed to test 
the first unit of a production run to make sure that 
parts conform to dimensional specifications and other 
standards established by the engineering department, 
when this department is particularly interested in those 
specific parts. Equipment in this room includes a 
super-micrometer, with an electromechanical compara- 
tor which spreads 0.001 in. to an indication of over 
2 in. with the necessary holders to measure dimensions 
over the range from 0.035 to 84.00 in. with an ac- 
curacy of 0.00005 in. There are also a standard Rock- 
well hardness-testing machine and a superficial Rock- 
well tester used particularly for compressor parts. In 
addition there is a protractor, gravity-operated, which 
gives sine-bar accuracy without requiring the set-up 
generally needed for sine-bar measurements. There are 
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also conventional precision surface plates and squares, 
and a tool maker’s microscope accurate to 0.001 in., 
as well as a shop microscope used for measuring the 
dimensions of valve seats and other parts varying in 
thickness from 0.0015 to ¢ in. 

Supervision of the model shop is completely under 
the engineering department and its operation is directly 
under an engineer who is not only an expert in the 
operations that the shop performs but is familiar with 
the production procedures that are to be followed when 
designs are finally released for production. As this 
engineer answers to the chief engineer, he sees, of 
course, that the shop follows the engineering require- 
ments laid down. 

Under the chief engineer are three assistant chief 
engineers, many project engineers and other specialists, 
each charged with certain phases of design, development 
and test work. Each project engineer follows through 
with the model shop and testing laboratory those phases 
of his assignment that he must handle. When results 
secured do not meet requirements, he must see that 
suitable changes are initiated and carried through. 

During the development of any new design, there are 
continual conferences with production departments and 
with suppliers of components and of materials to be 
employed. If a design requires new production meth- 
ods, new equipment or types of tooling that may involve 
considerable experimentation or trial before the pro- 
duction line can be planned and the necessary equip- 
ment purchased and set up, the time required for this 
is allowed. 

Often, material and equipment suppliers are called 
in for conference. In some cases, arrangements with 
outside production shops are made to carry through 
a development which this plant may or may not manu- 
facture later. The arrangement may be such that Philco 
pays development costs and those for the tooling re- 


quired and may take over the tools or be supplied with 
(Continued on page 156) 


Fig. 6—Setup for testing an air conditioner for volume 

of air delivered and for other factors that must be 

measured with precision instruments to determine 
performance characteristics. 
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The Design and Performance of 


Permanent-Magnet Rotors 


The procedure outlined herein is based upon deter- 
mination of the open-circuit flux of the magnet, 


uninfluenced by external fields, 


and its modi- 


fication in accordance with details of the design. 


C. T. THOMAS and J. R. IRELAND 
Engineering Staff 


Thomas & Skinner Steel Products Company 


poles are coming into favor for many uses. Some 

of these are for motor, generator and tachometer 
applications, but others are in connection with transmis- 
sion of torque through a seal, magnetic braking and 
similar devices. In general, such rotors are subjected to 
open-circuiting conditions before assembly (open cir- 
cuiting means removal of the magnet from the influence 
of all external fields or magnetic materials) and conse- 
quently the magnetic flux which they will supply in such 
circumstances becomes paramount in importance. This 
is a consequence of the fact that the flux furnished by the 
magnet after assembly is, in general, only slightly greater 
than that which it supplied while open-circuited. 

The purpose of this article is to set forth a partly 
theoretical, partly empirical, method of calculating the 
slope of the operating line for multipole shapes which 
has shown excellent accuracy in practice. 


BP lesan cees magnet rotors with more than two 


GENERAL DESIGN METHODS 


The general methods used in magnet design have 
been covered by many writers but will be reviewed very 
briefly here for the sake of completeness. Fig. 1 repre- 
sents the demagnetization quadrant of the major hyster- 
esis loop of a permanent-magnet material. Assume a 
magnetic circuit containing an air gap of length Ly, and 
of cross-sectional area Ay. Assume also that the length 
of the magnet is L», and its area is Am. It can be shown 
that the flux density in the magnet, B,, may be found 
by noting the intersection of the operating line OX with 
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the demagnetization curve. The slope of the operating 


line is of course, a. This slope is: 
1 


B, _ FAjLn 
H, oo A bog 


where F is the leakage factor and is equal to the 
permeance of all possible flux paths divided by the per- 
meance of the useful gap. Methods of estimating F have 
been described by Underhill’. A fairly simple way to 
calculate this quantity is set forth by Roters*. It can 
also be shown that if the magnet is designed so that the 
product B,H, is a maximum, the magnet volume re- 
quired to produce a given total flux will be a minimum. 
If the assembly is now subjected to a demagnetizing 
field, H,, the operating point will move down the curve 
to the point Y. When the adverse field is removed, the 
operating point does not return to X, but instead, travels 
up a minor hysteresis loop until it intersects the original 


The article beginning on this page treats of the 
practical design phase of this manifold subject. 
For a more detailed treatment of the materials 
themselves and their magnetic characteristics the 
reader is referred to “Performance of the New 
Ainico Permanent Magnet Materials,” and “Alnico 
Mattrials for Small Motor and Generator Fields,” 
both by F. W. Merrill, General Electric Company, 
which appeared in ELECTRICAL MANUFACTUR- 
ING in February and March, 1947. 
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Fig. 3—Typical shapes of permanent-magnet rotors, 
often encountered in practice. 
operating line at Z. If the gap length is then decreased, 
the slope of the operating line will increase to some such 
value as represented by the line OW. The operating 
point of the magnet will continue up the minor loop until 
it reaches the point W. At this point, its flux density is 
represented by B;. 
In all of these cases the flux density in the useful gap 
is: 


By, A m 
FA, 


where B, represents either B,, B,, or B,. The methods 
of arriving at the most economical magnet to use under 
conditions described in the preceding paragraph have 
been thoroughly developed by Hornfeck and Edgar’. 


3B, 


OPEN-CIRCUIT FLUX 


The problem of open-circuit magnets is, in general, 
not resolvable by the methods used in the previous sec- 
tion because the majority of such magnets do not have 
a definite gap by themselves. Consequently, other 


Fig. 1—T ypical demagnetization quadrant of the ma- 
jor hysteresis loop of a permanent-magnet material. 
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methods must be used. K. L. Scott* and others have 
shown that a definite relation exists between the ratio 
ef the length to diameter ef round-bar magnets and the 
remanent flux in the magnet. For bar magnets of other 
than circular cross-section, the equivalent diameter of a 
circle with the same area is used. That is, equivalent 
diameter equals 


| 


4 
'—— x area 
TT 


Scott has further shown experimentally that this relation 
for straight bars also holds good for curved magnets. 
provided the poles are not brought too close together. 
The formula given by Underhill’ to determine the 
slope of the operating line for straight-bar magnets is: 


where L,, equals length of magnet; D,, equals diameter 
or equivalent diameter of magnet and a equals a con- 
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Fig. 2—Relation of length-to-diameter ratio to the 
slope of the operating line as illustrated in Fig. 1. 
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Fig. 4—Jdealized flux paths in a per- 
manent-magnet rotor, with mean 
paths shown in dotted lines. 


stant depending upon the alloy used and which is equal to 


BH, + B,H-B,H, 
BH 


where B and H are the coordinates of any other point on 
the demagnetization curve. If the coordinates of the 
point corresponding to maximum product of BH are 
used, which we shall call B, and Ho, 

__ 2B, _ Br. 
Ta? Ss 
However, for all practical purposes, the chart shown in 
Fig. 2 is sufficiently accurate. In this chart, the length 
over equivalent diameter has been plotted against slope 
of operating line. 


MULTIPOLE SHAPES 


Fig. 3 illustrates two typical shapes, not covered previ- 
ously, which are often encountered in practice. Refer- 
ring to Fig. 4, the idealized flux paths are shown by 
solid lines and the mean path by the dotted line. As may 
be seen, the flux paths are similar to those in single 
curved magnets. With certain modification, this prob- 
lem may be solved by methods used in connection with 
open-circuited bar magnets. 

The length of magnet may be taken as the length of 
the mean flux path. Computing the diameter, however, 
requires a little more thought. At first glance it would 
appear that the equivalent diameter of one of the com- 
ponent curved magnets could be used. Such is not the 
case, however, due to the fact that these assumed indi- 
vidual magnets are in close proximity and therefore do 
not act as single isolated magnets. From Fig. 4 it may 
be seen that the flux distribution is equivalent to indi- 
vidual magnets each of which are touching adjacent mag- 
nets for the greater portion of their length. This is par- 
ticularly true in the poles, at which points flux measure- 
ments are made. Consequently, the total cross-sectional 
area of the poles should be used in computing the equiva- 
lent diameter. 

To compute the open-circuit flux supplied by each pole 
is now a simple matter. From the length and diameter 
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Bx Maximum point for curve A-F’ 


BxH Curve for 
curve A-F’ ~. 





BxH 


Fig. 5—Typical demagnetization and energy curves to ulustrate pro- 
cedure in determining operating points A, B, C, etc., and final selec- 
tion of operating point corresponding to maximum value of BH. 


as determined above, the ratio of the two is computed. 
With this ratio and the chart of Fig. 2, the slope of the 


>» 


Sad 4 7 iat 
operating line H's determined. Using the characteristic 


demagnetization curve for the material, the operating 
line is drawn in the same manner as line O in Fig. 1. The 
B ordinate (B, in Fig. 1) represents the flux density in 
the pole and when multiplied by the area of the pole will 
give the total flux which each individual pole will supply. 

For many applications, such as braking devices, this 
is all the information required. If, however, the rotor 
is then put into a magnetic circuit, the slope of the new 
operating line is computed by methods previously de- 
scribed. The flux density in the poles is now represented 
by the B ordinate of the intersection of the minor hyster- 
esis loop (from open-circuit point) with the new oper- 
ating line. It will be noted that the increase in flux ob- 
tained by placing the previously open-circuited magnet 
in an assembly is generally small. Underhill® has shown 
that, for all practical purposes, any minor loop may be 
represented by a straight line whose slope is equal to 
that of the demagnetization curve at the B, point. 

The method set forth in this section may be used for 
two purposes. The first of these is to check present de- 
signs for efficiency ; in other words, to determine if the 
amount of flux predicted by the computation is actually 
heing produced by the magnet within reasonable limits. 
Failure to obtain this flux indicates poor material. An- 
other valuable use is to determine if another alloy would 
give higher flux values without any change in dimen- 
sions. Both of these will be illustrated in the next sec- 
tion. The second purpose is to design new magnets so 
that they will operate as near maximum efficiency (maxi- 
mum BH) as possible. For open-circuit magnets, the 
magnet-is designed to have this effective length-to-diam- 
eter ratio. For magnets which are placed in an assembly 
after magnetization and open-circuiting, the problem of 
designing for minimum volume is more complicated. 
Using the calculations for rotors which have been pre- 
sented in this article together with the methods of Horn- 
feck and Edgar*, the problem can be solved without too 
much difficulty, however. 

The procedure is a trifle too lengthy for full presenta- 
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Fig. 6——An 6;pole rotor of alnico IV used in the text 
for demonstration. Values underlined are derived by 
calculation from others given. 


tion here. Briefly, the method is illustrated in Fig. 5. 
Having decided upon the length and area of the air gap, 
and having estimated the leakage factor F (or having 
measured it on a model), the slopes of operating lines 
are calculated for magnets of various areas, holding the 
effective length constant (or vice versa). These are 
shown on dotted lines. The open-circuit operating lines 
for the same magnets are calculated and drawn in. These 
are shown in Fig. 5 as solid lines. The final operating 
points of these magnets are points 4, B, C, D, E and I 
which form the curve ./-/. The most efficient magnet 
is then the one whose final operating point lies on the 
maximum BH point of this curve. This procedure is 
based on the questionable assumption that changes in 
magnet dimensions do not affect the leakage factor. In 
designing rotors, however, mechanical considerations 
generally outweigh the desire for maximum magnetic 
efficiency. For practical purposes, a rotor so designed 
as to operate at the maximum BH point under open-cir- 
cuit conditions, will be sufficiently close to maximum 
efficiency after being placed in the assembly. This is 
illustrated in Fig. 5. 

It will be noted that if a given flux density B per pole 
is required, the rotor must be designed to operate at that 
point and efficiency considerations have no bearing on 
the problem. 

In this section, experimental proof will be offered for 
the validity of the method presented for use in analyzing 
multiple-pote shapes. Fig. 6 is a drawing of an eight- 
pole rotor made of alnico IV. The underlined dimen- 
sions at the upper left were not given and had to be deter- 
mined from geometrical considerations. The length of 
the mean path is then 

15_,163.1 

7 X35" “Teo 

The area of the pole is 1 & 0.625 or 0.625 sq in. From 
this the equivalent diameter is 


or 1.335 in. 


1 4 0625 or 0.892 in. 
TT 


The length-to-diameter ratio is then 
1.335 
o.s02 = 1° 
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Fig. 7—A 4-pole rotor made of alnico II with under- 
lined values computed and used for illustration of 












the method described. 







J és ; a lie 
Referring to Fig. 2, the slope of the operating line = 


H 
corresponding to this length-to-diameter ratio is found to 
be 4.3. Using the demagnetization curve of alnico IV, 
the line OA (Fig. 8) was drawn with a slope of 4.3 and 
was found to intersect the curve at B = 2150. Multi- 
plying this by the area of the pole in sq cm (0.625 x 6.45 
or 4.03 sq cm) gives a predicted total flux per pole of 
2150 X 4.03 or 8670 maxwells. All of the poles on two 
rotors were checked, using a fluxmeter and search coil. 
The average flux per pole of one rotor was 8590 and of 
the other, 8780. This is a disagreement of only —0.9 per 
cent and 1.25 per cent respectively. Accuracy of this 
type cannot be expected in the average determination, 
however, due to normal variations in the magnetic qual- 
ity of the material. 

, Fig. 7 is a drawing of a four-pole rotor made of alnico 
II. As before, the underlined dimensions were com- 
puted. The length of a magnet is 


147-5 oe 1.05 in. 


180 


The area of one pole is 0.5625 1 or 0.5625 sq in. from 
which the effective diameter is 





x X 0.4075 « 








r y: x0.5625 or 0.810 in. 
The length-to-diameter ratio is then 5 ao or 1.30 from 


which is 3.6, using Fig. 2. 


H 

Using this slope to draw line OD, the point of inter- 
section with the alnico II curve is at C, where B = 1800. 
Multiplying this by the area of one pole in sq cm gives a 
predicted total flux of 0.516 « 6.46 X 1800, or 6000 
maxwells. The average actual flux per pole measured on 
this magnet was 6240, showing a 3.85 per cent difference 
from the calculated value. In this design, it will be noted 
that if the magnet had been made of alnico IV (point D 
in Fig. 8), a slightly higher flux value would have been 
obtained, Further, alnico IV is somewhat cheaper than 
alnico II. Consequently, the specifications were revised 


(Continued on page 170) 
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Some Recent Developments 









In Controls for Electric Trucks 


The conventional drum controller has largely been replaced by 
the magnetic contactor, providing automatic time-limit accel- 
eration, or by cam-actuated controls with quick make and break. 


JEROME D. LUNTZ_ 


Electrical Engineer 


equipment has, beyond a doubt, 

proved its value in increasing the 
efficiency of operation of plants, both 
large and small. However, where for- 
merly the problems involved mainly 
concerned the determination of the 
best means of utilizing this equipment, 
now manufacturers are concentrating 
on improving the quality of the in- 
dividual units. 

Along these lines, considerable prog- 
ress has been made in the develop- 
ment of speed and acceleration con- 
trollers. Heretofore, the human ele- 
ment was too influential a factor in 
the proper operation of industrial 
trucks. Too hasty or jerky accelera- 
tion caused reduction in life of equipment (especially 
travel motors), severe increase in wear on tires, hazard- 
ous safety conditions within a plant, and much loss of 
time brought on by spilling of loads. 

Thus, there has been a tendency towards design of 
completely automatic acceleration equipment. The 
operator would have the choice of direction of move- 


[cctpment bs material - handling 


Solenoid Resistance 


steps 


‘Dashpot 


Solenoid 
Swit; A 





Fig. 1—A typical time-limit motor starter with a dash- 
pot determining the time required to cut out successive 
sections of the series resistance. 
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ment of the machine and possibly the 
selection of the final speed. However, 
once the truck was set in motion the 
transition from initial to final speed 
would be automatic. 

There are two basic types of auto- 
matic acceleration — current-limit and 
time-limit. Although the latter is more 
commonly in use, it will be of value 
to discuss both methods since there 
are numerous possible applications 
within and without the material- 
handling field. 

When a motor increases in speed 
(Note: Because of the nature of the 
problem, only d-c controls are being 
considered ), the counter emf increases. 
Current-limit acceleration takes ad- 
vantage of the fact that the line current decreases with 
this increase in counter emf. Contactors, controlled by 
current-operative devices such as relays, are used to 
vary the resistance units in series with the motor 
armature. As the current varies, the different con- 
tactors are set into operation. To insure proper per- 
formance, the relays are set to close at a higher current 
value than that of the particular operating point. The 
full capacity of the motor must be taken into account 
in the setting of the relays; that is, the relays should 
be adjusted so that they will operate under the highest 
load expected. If this is not done, the contactors will 
not properly cut out resistance as needed for the de- 
sired acceleration. 

Thus, it can be seen that, in the method described 
above, the determining factor for the time of accelera- 
tion is exclusively the applied load and that the acceler- 
ation rate will consequently vary with the load, faster 
acceleration being obtained with lighter loads (sharp 
drop in current) and much slower acceleration being 
obtained with heavy loads (slow drop in current). 

When it is undesirable to make the acceleration a 
function of the load, the second method—time-limit 
acceleration—is used. This is the means that has only 
recently found increasing application in industrial 
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Summary of report by James O. 

Peck Co., independent investigators, of 
assembly savings made with Phillips Screws 

... another in the series of assembly studies 
at prominent plants. 


@ “We manufacture these units for the Iceberg Refrigerated 
Locker Systems, Inc,” explained the assembly head of The 


Globe Wernicke Co. “Our engineering department specified 
Phillips Screws throughout, and we’re glad they did. 


“Save us $50 worth of assembly time per unit. We can take full 
advantage of power drivers with Phillips Screws. No finder 
is needed and there’s no fumbling such as we’d have with 
slotted screws. Since each unit requires thousands of screws, 
$50 is a conservative estimate of how much we save per unit 
by using Phillips Screws. 

“Upside down or sideways. . . Makes no difference. Screws are 
driven with the unit in one position so that much of the 
driving is sideways or upside down. Difficult with slotted 
screws but very easy with Phillips Screws. 


“No gouging or burring. Before we settled on Phillips, we tried 
out a lot of other type screws and found the driver would 
jump out and gouge the Masonite panels or burr the heads. 
Phillips Screws ended that, gave us better driving time with 
our power drivers,” 


Help yourself to money-saving ideas for your assembly opera- 
tions. Write for the full report on The Globe Wernicke Co. 
and other assembly studies ...covering metal, wood and 
plastic produets. Use the coupon. 


PHILLIPS x“/eca SCREWS 


Wood Screws * Machine Screws + Self-tapping Screws * Stove Bolts 


American Serew Co. Pheoll Manufacturing Co. 

Central Screw Co. Reading Serew Co. 

Continental Serew Co. Russell Burdsall & Ward 

Corbin Screw Div. of gut Bolt & Nut Co. 
American Hdwe. Corp. 2 


Seovill Manufacturing Co. 
Eleo Tool & Serew Corp., Shakeproof Inc. 

The H. M. Harper Co. The Southington Hardware Mfg. Co. 
International Serew Co. National Screw & Mfg. Co. The Stee! Company of Canada, Ltd. 
Lamson & Sessions Co. New England Screw Co. Sterling Bolt Co. 

Milford Rivet and Machine Co. Parker-Kalon Corporation Stronghold Screw Products, Ine. 


National Lock Co. Pawtucket Screw Co. Wolverine Bolt Company 
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THE ICEBERG REFRIGERATED LOCKER COMPANY'S 
equipment for frozen food storage is made up 
in combinations of basic units like this 8-section 
(10 six-cubic-foot drawers to a section) locker. 


sb E i 
The complicated assembly of the drawer of the ice- 


BERG REFRIGERATED LOCKER .. . made without driver 
skids to injure work or hands, thanks to Phillips Screws. 


Most of the thousands of Phillips Screws used in this 
assembly are Type “A”, self-tapping, and are power 
driven up, down, and sideways. 


Report No. 19 
ASSEMBLY SAVINGS S 
WITH PHILLIPS SCREW 


Compety ne Co 
Globe Wernicke ° 
The tncinnatls Onje 


Phillips Screw Mfrs., c/o Horton-Noyes 
1800 Industrial Trust Bidg., 
Providence, R. 1. * EmM20 


Send me reports on Assembly Savings with Phillips Screws. 
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CAM OPERATED } 
i . / FOOT ACCELERATOR CONNECTION 
| ENCLOSED WIRING PANEL~ can be replaced with speed hondie 


Automatic Transportation Co. 

Fig. 2—A pneumatic controller used in recently de- 

signed industrial trucks. Automatic acceleration 
through four speeds can be obtained. 


trucks. As the title indicates, the rate of speed change 
is solely a function of the time elapsed from the instant 
of starting to the moment of reaching any particular 
Speed. Thus, no matter what the load or what the 
time for_acceleration of that load is, the series resist- 
ance will always be cut out in the same period of time. 
It can thus be seen that relays or similar devices will 
be independent of the motor current. When the motor 
has had time to accelerate to its maximum value with 
a given value of resistance in the circuit, that resistance 
step is then cut out. 

Various types of time-delay can be obtained with 
dashpot relays, magnetic or mechanical drag, motor- 
operated timers, and controlled escapement devices. 

In modern electric trucks, the dashpot method is the 
most commonly used of those mentioned above. The 
relay action is obtained by a combination of hydraulic 












or pneumatic and electrical means. A piston moves 
in a cylinder or dashpot filled either with a liquid such 
as oil or with air. When the piston reaches the end of 
its travel, the desired electrical connections have been 
made. The closing of a contactor, connected to the 
piston by means of a spring, initiates the piston motion. 
Thus, the extension of the spring forces the piston to 
move against the dashpot medium. 

With the opening of the contactor, the spring com- 
presses, returning the piston to its original position. 
A valve permits the oil to flow past the piston in that 
direction of travel. Valves are also provided to allow 
both a rapid reset and a means of time adjustment. 
This type of relay will give reliable time-delays up to 
30 seconds. 

A typical time-limit starter is shown in Fig. 1. In 
this case, a switch initiates the cycle by energizing a 
solenoid, the plunger of which is inserted in the dash- 
pot. As the plunger moves, the wiper passes over the 
various resistance contacts, cutting out the armature 
series resistances in timed steps. 

Representative of control apparatus developed by 
industry is the Automatic Transportation Company’s 
“Newmatic” controller (see Fig. 2). This operates 
similarly to the dashpot type of mechanism discussed 
previously. The time-delay medium is air. A spring- 
loaded, graphite piston operates in a cylinder. When 
the controller’s index is depressed, extending the 
spring, air enters the cylinder through a jet allowing 
the piston to move at a constant and pre-set speed. 
The piston is interlocked with four speed contacts which 
function in order as the piston moves downward. Any 
of the four speeds may be selected by the position of 
the index. The controller automatically starts the truck 
in first speed, however, and passes through the faster 
speeds to the one selected. 

The air jet is designed to allow one second to elapse 
in the complete sequence from first to fourth speed. 
This slight delay is sufficient to reduce electric current 
surges (which result with manual controls from such 
things as uneven acceleration, starting in higher speeds 
and reversing direction in higher speeds) by two- 
thirds. ; 

The time lapse is non-adjustable except by replace- 
ment of the entire air jet. The unit, was designed in 
this manner to prevent accidental or unskilled chang- 


Fig. 3 (Left) The contactor 
panel used in the controller 
of Fig. 2, each contactor hav- 
ing two contact positions. 
(Right)—Lower view of the 
same panel, showing wiring 
and terminal connections. 
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GUARDIAN 


This trio of standard Guardian Stepping Relays: (1) continuous rota- 
tion, (2) electrical reset, (3) add and subtract—will start you off with 
a minimum of design and keep your product operating indefinitely. 
The Guardian Steppers shown are adaptable to numerous applications: 
automatic circuit selection; automatic sequence selection of circuits; 
automatic sequence cross-connection of circuits. They are used in au- euneaterzaunee 
tomatic business machines, production totalizers, conveyor controls, 
animated displays, telephony, remote tuning, with a host of additional — 
uses you will soon discover. On each, the contact finger rotates coun- = 2. 
ter-clockwise. All three Steppers follow 10 pulses per second within m 
the rated voltage range of the relay. Special construction prohibits 
skipping or improper indexing of the ratchet. Available in separate 
units or in combination with relays, contact switches, solenoids; com- " 
pletely assembled and wired to terminals; mounted on special bases or Series 500 Midget Relay 
in enclosures. ‘Special’? modifications are obtainable in production 

quantities. Write for Bulletin SR. 


GUARDIAN © BLECTRIC 


1627-3 W. WALNUT STREET CHICAGO 12, ILLINOIS 
A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 
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Series 1-A Solenoid 


Series 100 Snap-Action i Featherub Switch 
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ing of the timing which was set for the most efficient 
operation. If it is desired to adjust the time lapse, the 
delay may be varied from 0 to 13 seconds by substitu- 
tion of various-sized jets. However, it has been found 
that a delay of more than one second would reduce 
the speed of the truck’s operation but would not reduce 
current surges enough beyond two-thirds to merit its 
use. Since the one-second delay does not affect the 
speed of the truck’s operation—and since it does not 
reduce current surges far below the danger point—the 
one-second jet was adopted as standard. 

The controller itself handles only light and constant 
currents, which actuate magnetic contactors handling 
the regular power circuits. There are thus no current 
surges to damage the controller’s electrical system. 

In Fig. 3 are photographs of the Newmatic con- 
tactor panel. With contactors in both raised and 
lowered positions, each contactor does the work of twe 
ordinary contactors. The panel holds four contactors, 
the contact surface of which is 1 sq in. on each contact 
point. The points are made of silver-cadmium oxide, 
a non-welding, non-sticking alloy. Each contactor in 
the panel assembly has a continuous capacity of 200 
amp at 90 volts and will rupture cleanly at more than 
2000 amp. 

Another example of dashpot time-limit acceleration 
is the equipment designed by the Crescent Truck Com- 
pany for use in its own vehicles. The timers are of the 
controlled orifice type where air is bled through an 


2ND.- Ist. 
SPEED SPEED 


DIRECTIONAL 
CONTACTORS 


MECHANICAL 
INTERLOCK 


Crescent Truck Co. 


Close-up view of contactors and relays used in 
the controller shown in Fig. 4. 


Fig. 5 
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Crescent Truck Co. 


Fig. 4—Operating panel for full magnetic contactor 
controller, with three speeds forward and reverse. 


orifice after the preceding contact closure has mechani- 
cally released the timing mechanism. The orifice is 
adjustable from % to 6 seconds. Under average oper- 
ating conditions, the timers are usually set for 1% 
second intervals. On three-speed control, two timers 
are used; the first timer is mechanically interlocked 
with the first-speed contactor and the timer switch is 
wired in series with the first-speed contactor coil. This 
mounting is repeated to interlock the second- and third- 
speed contactors. Two views of the controller are 
shown in Figs. 4 and 5. 

Control problems for other types of material- 
handling equipment are similar in most respects to 
those applicable to industrial trucks. This would be 
especially true of cranes, where problems relating to 
acceleration and deceleration of loads apply. The 
direction is vertical instead of horizontal. For use with 
cranes, the General Electric Company, for instance, 
has manufactured a time-limit controller, giving five- 
point, time-delay speed control. Pulling the handle on 
one of the pull-station units, shown in Fig. 6, com- 
presses a spring against a plunger. This provides time- 
delay acceleration by transfer of air from one chamber 
to another through an orifice. The plunger moves in 
a phenolic-plastics cylinder that has a non-porous sur- 
face which will not absorb oil. 

Pull units may provide time delays from 1 to 5 
seconds, but usually the units are factory-adjusted for 
a total time delay of 3 seconds in the accelerating direc- 
tion. Releasing the operating handle returns the 
plunger to the “off” position. The first two contacts 
are normally connected in series and close immediately 
as the handle is pulled, initiating the first speed point 
by energizing the line and directional contactors. The 
remaining four contacts close in time sequence. Fewer 
than five speed points may be obtained by omitting 
some of the connections to the terminals on the rear 
of the units. 

As has been pointed out, time-limit acceleration is 
generally preferred to the current-limit type. One basic 
reason for this is the fact that there is a greater saving 
of power with the former. Since the time-limit method 
does not depend on current for its operation, the cur- 
rent doesn’t rise to the same heights, and maximum 
acceleration is obtained in each step. The controller is 
designed to take into account the fact that varying loads 
are applied to the motor. With a light load, the motor 
will start on the first point. With a heavier load, the 
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usE / ASLO QUALITY... 


FRACTIONAL H.P. MOTORS 


(1/500 to 1/15 H.P.) | 
“7 . 
SAAS 
, » 
Product sales trouble may be averted ... by 
applying FASCO experienced F.H.P. motor 
engineering and production know-how .. . 
to eliminate motor trouble before it starts. 
A skilled, experienced FASCO factory en- 
gineer will meet with you in your own plant 
. +. engineer the electrical and physical char- 
acteristics of the motor: you need . . . and 
adapt a standard motor to your product’s 
special requirements. For superior product 
sales advantages, consult with us NOW, if y 
your plans call for production-run quanti- 
ties of small motors (1/500 to 1/15 H.P.) or } 
blowers. ] 
r 


i 


-.- Use our Direct Factory Representation hs y by Experienced Fractional H. P. Engineers 


ane A PRODUCT OF j AS Li F. A. SMITH MANUFACTURING CO., INC. 


250 Davis St., Rochester 2, N.Y. 
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General Elec. Co. 


Fig. 6—Pendant pull-station control providing time- 
delay acceleration for floor-operated crane. 


motor may start at one of the succeeding points, the 
controller passing through the previous points without 
any motor rotation taking place. Thus a power saving 
is achieved although the motor is up to full speed in 
the: same time. 

The relays in a current-limit device will many times 
need readjustment after a period of original use. This 
would be especially true in the case of new equipment 
where current requirements during the break-in period 
would be greater than those during normal operation. 
Since the correction usually is not made, there is a 





The‘ Yale & Towne Mfg. Co 


Fig. 7—Controller with jour cam-operated contacts for 
speed control at left and four drum contacts for re- 
versing at right. 
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consequent waste of power. 

Although dashpot devices have found frequent appli- 
cation because of their inherent simplicity, they do have 
disadvantages. The chief problem that recent designs 
have had to overcome is the variation in friction caused 
by temperature changes and the infiltration of dirt into 
the system. If a liquid medium is used, temperature 
will affect its viscosity. For industrial applications, 
such as trucks, precise timing is not essential. Thus, 
the timing can be set to be greater than that desired 
to take into account external factors. Sufficient force 
must be available to overcome the extreme condi- 
tions met. 

Drum-type controllers are in several modified forms 
and include magnetic contactors. In the Baker “no- 
plug” controllers, for example, a solenoid-operated 
safety contactor, interlocked with the drum controller, 
makes and breaks the travel-motor circuit. It takes 
the burning from the controller contacts, which are 
'4-in., forged-copper segments on the drum in contact 
with alloy-copper finger tips held in contact under 
spring pressure. The magnetic contactor closes only 
when the foot pedal is depressed and the drum switch 
is in first speed ; it opens when the foot pedal is raised 
or the controller returned to neutral. 

Other modifications of the drum switch are modern 
heavy-duty cam types, for which the advantages of 
positive action are claimed. Figs. 7 and 8 show two 
views of Yale & Towne’s cam-operated control which 
is entirely mechamical in all its operating functions. 
There are two control levers. One of the, handles 
operates the reversing drum which determines the 
direction in which the truck will run. The other handle 

(Continued on page 202) 













INTERLOCK. CONTROLLER 
MUST BE RETURNED TO 
NEUTRAL BEFORE REVERSING 
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ACTION TO 
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PIG-TAIL FOR 
FLEXIBILITY 
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The Yale & Towne Mfg. Co 
Fig. 8—Operating details of controller shown in Fig. 7. 
The two handles are interlocked so motor cannot be 
started except in first speed. 
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For Antenna Current Measurements 


at Television and FM frequencies! 


ESTON thermo ammeters are: particularly 

designed for more accurate measurements of 

very high frequency antenna current in present FM 
and Television installations. 

The thin-walled tubular heater*, an exclusive 

WESTON development, substantially reduces skin 


effect, thus providing vastly improved accuracy at the 
higher frequencies. Meeting FCC requirements, these 
instruments are available in sizes and ranges for all 
needs. Also vacuum-type thermocouple instruments 
for milliampere ranges. Ask your local WESTON 


representative, or write Weston Electrical Instrument 
Corporation, 582 Frelinghuysen Avenue, Newark 5, 
New Jersey. 


*Patent #2,100,260 


ALBANY - ATLANTA - BOSTON - BUFFALO - CHARLOTTE - CHICAGO - CINCINNATI - CLEVELAND - DALLAS - DENVER - DETROIT - JACKSONVILLE - KNOXVILLE - LITTLE ROCK - LOS ANGELES - MERIDEN - MINNEAPOLIS - NEWARK 
WEW ORLEANS - NEW YORK - PHILADELPHIA - PHOENIX - PITTSBURGH - ROCHESTER - SAN FRANCISCO - SEATTLE - ST. LOUIS - SYRACUSE - IN CANADA, NORTHERN ELECTRIC CO., LTD., POWERLITE DEVICES, LTD. 
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CIRCUIT SELECTOR SWITCHES 


Circuit selector switches (RSA-50 and RSA-60) have 
been designed for electronic applications where medium- 
and low-torque indexing action is required. Among appli- 
cations are band- and tone-control switching in radio receiv- 
ers. Switches are available in one- or 2-section construction. 
RSA-50 accommodates up to 12 terminals on either side of 
the section and provides from 2 to 6 positions. RSA-60 





accommodates up to 10 terminals and provides from 2 to 5 
positions. Latter features a space-saving narrow section 
design particularly useful for under-chassis mounting. Both 
types feature a special index assembly. Index employs hill 
and valley detents with single side spring staked directly 
to the shaft. On either type, the sections are substantially 
supported by ears which are an integral part of the front 
plate. P. R. Mallory & Co., Inc., Indianapolis 6, Ind. 


VERSATILE SMALL A-C MOTOR 


Ruggedly built 1-hp a-c motor has starting torque three 
times as great as the full load torque to overcome dead load. 
Protective torque twice the full load torque is instan- 
taneously available to take care of momentary overloads. 
Fan ventilation and other suitable design provisions for 
heat dissipation serve to keep temperature rise to a mini- 
mum. Drip-, grease-, and dust-proof construction plus 





other structural elements designed for long service are also 
featured. Covers are provided for shaft openings. Opera- 
tion is affected énly by extreme voltage variations. Motor 
takes line voltage variations from 104 to 126 volts on lower 
setting ; from 207 to 253 on higher. Full rated power is de- 
livered within these limits. Motor operates on 115 or 230 
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volts, requiring only simple connections for change. Avail- 
able in single or polyphase types. Absence of brushes and 
commutator serve to eliminate radio interference. Same 
type of motor also available in % and 3%4-hp ratings. Eicor, 
Inc., 1501 W. Congress St., Chicago 7. 


HIGH-VOLTAGE TELE VISION CAPACITORS 


Hermetically sealed, high-voltage capacitors for television 
receiver circuits (Type GC-1A-00) are available in capac- 
itance and voltage ratings to meet specific circuit require- 
ments of individual manufacturers. Capacitors measure 214 
x 334 x 43% in., and have bracket for compact, upright 
mounting. Impregnated in Dykanol “G”. Cornell-Dubilier 
Electric Corp., Dept. H 7, South Plainfield, N. J. 


MAINTAINED-CONTACT LIMIT SWITCH 


Compact, snap-action limit switches combine usual ac- 
curacy of this type of switch with latch-out or latch-in fea- 
tures. They have been designed for use where a circuit 
established by momentary force is to be maintained until 
restoring force is provided. 

Model “O” with both operative and reset buttons extend- 
ing through switch cover is-used where the initiating and 
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restoring forces are applied in the same direction. Model 
“U” with reset button extending through base of switch 
is used where operating forces travel in opposite directions. 
Latter model can be equipped with the manufacturers’ 
standard adapter plates with diverse types of actuating mem- 
bers to facilitate design applications. Ratings for both 
models: 15 amp, 125 volts, 5 amp, 250 volts, and % hp, 
115-460 volts, all 60 cycles. Model “O” is for SPST service; 
model “U” is SPDT. Both carry UL approval. Unimax 
Switch Corp., A Subsidiary of The W. L. Maxson Corp., 
460 W. 34th St., New York 1. 


GLASS-FIBER WIRE-MARKER YARNS 


Heat-, moisture- and fungi-resistant dyed Fiberglas iden- 
tification yarns for electric wire and cable are now produced 
in nine colors. Special method of dyeing is said to provide 
improved depth of color. Use of high-strength glass fibers 
makes possible the utilization of fine yarns, thus reducing 
manufacturing costs. Available for use with standard rub- 
ber-covered, nonmetallic-sheathed, flexible cord and similar 
constructions where the yarn is laid parallel to conductor. 
Also supplied for use as circuit tracers in braided cable 
covering. These Fiberglas marked yarns are said not to 
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Pre 
Sound judgment dictated the use of molded plastics for this huge , oe 1 
. . : rt ee 
30 inch housing for J. P. Seeburg Corporation’s wall type speaker. ached 
And sound engineering was responsible for its development. 
It’s a CMPC job from start to finish. The molds were designed 
and built in the CMPC tool room and are, in themselves, an : 
example of the highest degree of skill. > a 


Compression molded of a black phenolic material, this hous- 
ing, despite its extraordinary size, is produced in a single piece. 
It’s light in weight and has no objectionable acoustical proper- 
ties to overcome. 

A big job... but not too big for CMPC. We’re used to the 
unusual ones... large or small . . . injection or compression 
molded. And we’re used to working closely with our customers 
in the development of molded plastic parts . . . designing and 
engineering for practical, economical moldability . . . selecting 
the correct material . . . eliminating the “bugs” . . . to insure the bot 
best in molded plastics. > ah r 

Perhaps that’s why so many big names in industry select ‘ j 
CMPC ...and why you, too, will find this a good place to bring : 
your plastics molding problems. Why not discuss your plans ‘ L-| 
with a CMPC Service Engineer . . . now? A letter or phone call 
will bring prompt action . . . and incurs no obligation. 
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TIMING 


See mince 


The “quick charge” battery charger is but one of the 
many practical and successful applications for Haydon 
timing motors . . . providing trouble-free performance, 
greater operating efficiency and accuracy. The pointer 
knob is manually set to the starting point — motor 
and charging unit are energized. When pointer 
reaches zero on the dial tne motor is deenergized 
and the battery charging unit circuit is closed. 
Write for details on this and other industrial applica- 
tions for Haydon timing motors. Free catalog and name 


of nearest representative on request. 


Write HAYDON, 2500 Forest St., Forestville, Conn. 


MANUFACTURING COMPANY, INC. 


CONNECTICUT 


FORESTVILLE 


Petr tte ‘ YOUR PRODUCTS 


SUBSIDIARY OF GENERAL Malet INSTRUMENTS CORPORATION 





form gas pockets under high-temperature extruding opera- 
tions, and are resistant to usual solvents used for lacquer 
coating. Owens-Corning Fiberglas Corp., Dept. 866, 
Nicholas Bldg., Toledo E Ohio. 


RAYON-FORTIFIED V-BELT 


Improved construction of 
this general-purpose V-Belt 
(trademarked Dayton Thoro- 
bred) features use of low- 
stretch, high-tenacity twisted 
rayon cords (trademarked 
Raytex ) in the neutral section 
of the belt. Laid straight 
across the full width of the 
belt and then permanently vul 
canized into position, these 
rayon cords act to minimize 
belt stretch, increase flex 
strength, and in general increase belt lite. The cords are 
made of specially processed continuous filament rayon fila 
ments. Characterized by a high strength-to-diameter ratio, 
they make possible the design of thinner, more compact, 
neutral sections while maintaining maximum pulling powe1 

Tension section of the belt features use of live, heat-resist 
ant rubber compounds to reduce strain and cracking. Toug] 
fibers, embedded crosswise in special rubber compounds, 
provide cross-sectional rigidity in the compression section, 
while at the same time permitting the belt to flex freely 
around the pulleys, without any tendency of “squashing” in 
the grooves. Outside cover of belt is made of special heavy 
duty rubber-impregnated material. The Dayton Rubber 
Manufacturing Co., Dayton, Ohio. 


SUBMINIATURE VOLTAGE REGULATOR UNIT 


Compact, aluminum-housed voltage regulator unit ( Model 
348) comprises seven subminiature gaseous voltage regu- 
lator tubes. Unit is adaptable for a broad range of design 
applications where extreme voltage stability has to be main- 
tained over long periods of time. Octal-base mounting is 
provided. Compactness and light weight are design factors 
in saving space and wiring. Individual voltage regulator 



























































tubes are also available. They have following characteris 
tics: Operating current (design center)—1.75 ma; oper 
ating current range—1.0 to 2.5 ma; operating voltage at 
1.75 ma—129 to 134 volts; regulation between 1.0 and 2.5 
ma, (0 to 100 C)—0.5 volts; maximum striking potentia! 
below 200 volts. The Victoreen Instrument Co., 5806 Hough 
Ave., Cleveland 3. 


IMPROVED POLYSTYRENE 

Improved molding properties are claimed for a new pol) 
styrene formulation (Lustron PI). Molding cycle reduc 
tions of 10 to 20 per cent are said to be obtainable with this 
formulation. Molding pressures up to 20 per cent less tha: 
those used for standard polystyrenes can be utilized. In addi 
tion molding temperatures can be reduced by as much as 30) 
per cent, Other advantages cited include improvements 11 
weld lines, in gloss and in mold release. In general proper- 
ties, the new formulation is described as showing charac 
teristics similar to standard polystyrene. 

Also recently announced by the same manufacturers 
Lustrex, a new polystyrene formulation with a heat disto: 
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Where space is limited and physical as well as high 

dielectric strength are insulation requirements, you will 

find the efficient, economical answer among these fabric 

base, extra-thin flexible varnished insulations. 

IRVINGTON varnished SILK 

— has the necessary elasticity for wrapping irregularly 

shaped small coils. Available from .002” to .008” 
IRVINGTON varnished NYLON 

— ideal for use where moisture resistance must be com- 

bined with light weight. Thicknesses, .003” to .008”. 
IRVINGTON varnished RAYON 

— has the greatest tensile strength of the extra-thin 

insulations. .003” to .008” thicknesses. 

IRVINGTON varnished cambric STYLE SIC 


— base cambric is woven from fine, long fibre threads. As 
a result this insulation has good tensile strength. Avail- 
able from .003” to .005”. 


Other thin IRVINGTON insulations: varnished papers, 
varnished Fiberglas, Silicone varnished Fiberglas 


Uniformly coated with specially formulated IRVING- “ wu 


TON insulating varnishes, these extra-thin insulations 
have excellent dielectric properties plus the durability 5 6 J 
and mechanical strength provided by the base fabrics. 3 <4 W 3 iv & 
Developed to — the ee em — 
equipment, they are used to insulate small windings, . 
miniature motors, and tiny parts without sacrificing Varnish Y Insulator Company 
electrical protection. 
Write for full information and generous samples of IRVINGTON 11, N. J. 


extra-thin IRVINGTON varnished insulations. “Look to Irvington for Continued Leadership in Insulation” 
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Dependable steel products and unequalled 
steel service facilities . .. available for your 
steel-buying convenience at twelve conven- 
: iently located Ryerson plants. Because of 
l great demand, all sizes are not always in 
= stock; but we usually can suggest a reason- 
able alternate. 


PRINCIPAL PRODUCTS 


Bars e Structurals e Plates « Sheets e 

Tubing e Allegheny Stainless e Alloy 

: Steel e Inland Safety Floor Plate e 

‘ Bolts e Rivets e Metal Working Tools 
) & Machinery, etc. 


JosePu T. RYERSON & SON, Inc. 


PLANTS: New York, Boston, Philadelphia, Detroit, 
Cincinnati, Cleveland, Pittsburgh, Buffalo, Chicago, 
Milwaukee, St. Louis, Los Angeles 
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tion point of 190 F. This was described in detail in June 
ELECTRICAL MANUFACTURING, page 210, as part of the 
article, “SPI 1947 Plastics Show in Review.” Monsanto 
Chemical Co., Plastics Div., Springfield 2, Mass. 


ELECTRICAL BAR CONTACT MATERIAL 

Electrical contact material of unusual adaptability (desig- 
nated Raised-Lay) consists of a strip or strips of precious 
metal superimposed on a strip of ferrous or nonferrous base 
metal in a continuous bonding operation. Contact arms or 


| springs when blanked out of coil or flat-bar stock therefore 







have bar-shaped contact or contacts already attached. 
Precious metal saving is claimed in comparison with rivet- 
type contacts, as well as absence of loose contacts, etc. 

The superimposed ridges (available in silver, palladium, 
gold, or platinum, or in alloys to meet various electrical 





specifications ) run in continuous strips parallel to length of 
base metal strip and may be bonded up to a total of 4 strips 
in any position on top, or top and bottom. Dimensions: % 
to 1 in. wide, 0.005 to % in. high. Flat top contact area or 
any specified radius can be provided. 

Contact arms or springs may be blanked across the grain 
or diagonally ‘at 45 deg to grain direction if wider contact 
area is desired with use of relatively small amounts of 
precious metal. Illustration shows typical Raised-Lay strips 
alongside applications. D. E. Makepeace Co., Attleboro, 
Mass. 





What Equipment for the 
Developmental Laboratory? 





The production of mockups and prototype models, the test- 
ing of product performance and of materials and com- 
ponents, often require the facilities of a miniature factory! 
Such is the case at Philco Corporation where a special 
shop and laboratory have been set up for the develop- 
ment of new refrigerator models. Mechanical equipment 
of this modern laboratory includes a 100-ton hydraulic press, 
an ll-station turret punch, diamond boring machines, a 
honing machine, welders, duplicating machines, etc. 

SEE PAGE 106. 





HIGH-TEMPERATURE THERMAL INSULATION 

All-mineral thermal insulating material (trademarked 
Refrasil), originally developed for wartime aircraft applica- 
tion at elevated temperature, is now available for general 
industrial applications. Electrical uses include thermal in- 
sulation of wire and cable, electric furnaces, high-tempera- 
ture power equipment, etc. In batt form, material is basically 
a white, felted fibrous product, composed of high-silica con- 
tent fibers. 

Unusual chemical stability is claimed. Material is un- 
affected by common acids and does not react with usual com- 
ponents of high temperature alloys even at elevated tem- 
peratures. There is no sharp melting point. Fibers soften at 
2300-2400 F and fuse at 3100 F. Maximum recommended 
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Complicated control cables or relatively simple 
communications wiring, your cables will last longer and give 


better service when coated with Ankoseal. Equally 





as important, you will secure a cable that is precisely 


engineered for your job. 
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temperature for continuous use is 2000 F. For short periods 
a peak of 2500 F is permissible. Specific heat is 0.19 which 
coupled with the low density of the material gives a low 
thermal capacity. For a bulk density’of 4 lb per cu ft, the 
thermal capacity is 0.063 BTU per 1 F, per 1 sq. ft of 1 in. 
thickness. Also available as a white woven cloth with proper- 
ties of the same order as given for the batt. Special forms, 
such as tapes, sleevings, etc., are in experimental production. 
The H. I. Thompson Co., 1733 Cordova St., Los Angeles 7. 













VERSATILE MULTIPOLE RELAYS 

Multipole relays feature compactness and adaptability to 
a variety of contact systems. Can be used in a wide range of 
control circuits where current does not exceed 12% amp at 
115 volts, a-c, noninductive. Coils are supplied for shunt, 
series, a-c or d-c operation. D-c coils are rated for approxi- 
mately 3 watts; a-c coils for 6 va. Contact stacks are sup- 
plied with make-before-break or with single- or double- 












































COMPANY 


Offers especially prompt delivery, espcially good 
value on any type of high grade mechanical spring, sizes 
.005" to 2’ diameter wire. Reason:— we have special 
automatic equipment that enables us to eliminate operations 
on many spring jobs—cutting costs materially—with faster, 


more uniform production. May we quote? Call or write... 





2100 N. MAJOR AVENUE ° CHICAGO 39, ILLINOIS 


TELEPHONE: BERKSHIRE 6461 throw action, either singly or in combinations up to maxi- 
mum of 4PDT. Small size (1 x 1% x 1% in. high) facili- 
tates use where mounting space is tight. 

Rugged construction includes phosphor-bronze movable 
pole pieces. Standard %-in. or %-in. fine silver contacts are 
used, handling up to 8 amp or up to 124% amp respectively, at 
| 115 volts, a-c noninductive. Leach Relay Co., 5915 Avalon 

Blvd., Los Angeles 3. 


| VARIABLE SPEED TRANSMISSIONS 
Hydraulic-power reversible variable speed transmissions 
are adaptable for many applications such at wire-coating and 
rewinding machines, spring-coiling machines, machine tool 
| drives, material supply pumps, etc. Units consist of a vol- 
umetric, variable delivery, radial rolling piston pump driv- 
| ing a constant displacement radial rolling piston motor. 
Recommended electric motor: 2 to 3 hp, 1750 rpm, 4 hp 
maximum input. 
Operating mechanism is enclosed in a compact case. In- 



















Here is another of Milford’s 15 
standard models of rivet-setters for 
assemblies ranging from wrist-watch 
bracelets to refrigerators. Every 
single Milford rivet-setter has more 
than paid for itself either in cutting 
costs of assemblies or completing 
them faster. For any fastening need, 
check with Milford — for ideas to 
save time or cut costs. 


THE MILFORD RIVET 
& MACHINE CO. 
871 Bridgeport Ave. 
MILFORD, CONN. 
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tegral relief valves provide protection against overload. Oil 






1014 West River St., Elyria, Ohio reservoir base is available integral with unit or separate for 
Inquiries may also be addressed to our subsidiary: remote mounting. Interchangeable flanged controls are 
THE PENN RIVET G MACHINE CO., PHILADELPHIA 33, PENNA. available for a variety of functions. Control devices include 






ieicinceatel _— , __. |_ electric, hydraulic as well as manually operated types. Spe- 
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FINISHED-PRECISION 


Machine PARTS 


YOUR. ADVAN TAGES INCLUDE .. 


No TOOL UP! 
Quick DELIVERY! 
No MATERIAL Problem! (Especially Iron) 
Quantity Pn a 
Special Properties! 
SELF- LUBRICATING SURFACE! (if Desired) 
Lower Cost! 
FERROUS and NON-FERROUS MATERIALS 
EXPERIENCED STAFF of FIELD and FACTORY ENGINEERS at YOUR SERVICE 


CHRYSLER CORPORATION 


AUGUST 1947 


























PILOT LIGHT 
ASSEMBLIES | 


PLN SERIES—Designed for — 
NE-51 Neon Lamp | 


Features 


THE MULTI-VUE CAP 











= e BUILT-IN RESISTOR | 
~ ¢ 110 or 220 VOLTS 

¢ EXTREME RUGGEDNESS 

e VERY LOW CURRENT 


Write for descriptive booklet 











The DIAL LIGHT CO. of AMERICA 


Foremost Manufacturer of Pilot Lights 


900 BROADWAY, NEW YORK 3, N. Y. 
Telephone—ALgonquin 4-5180 








COMPRESSION AND INJECTIOW 


of 


Tooled to build efficient molds for fast economical 
production... Experienced in planning and delivering 
millions of Customolded parts... Skilled in meeting 
precision specifications on difficult operations. Name your 
Customolding requirements. Midwest will measure up. 


( eWidwwest cAissbnania 
\ eT) eHanufacturing TT he 


333 N. WHIPPLE ST.* CHICAGO 12 +PHONE: KEDzie 1057 
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cifications: Input speed 1750 rpm maximum; output speed 
(at normal torque) variable up to 1600 rpm; starting torque, 
125 in.-lb.; normal continuous torgue, 90 in. lb; peak torque 
(10 percent of time) 135 in.-lb. Weight of transmission 
unit: 90 Ib. With base, 225 lb. Illustration shows Type 
AXB-33 with electric motor and reservoir base. The Oil- 
gear Co., 1403 W. Bruce St., Milwaukee 4, Wis. 


MULTIPURPOSE SLIDE SWITCH 
Space-saving slide switch for FM and AM radio receivers 
features flat, horizontal design. Coils may be mounted 
directly over switch, thereby reducing lead inductances and 
improving low- and high-frequency switching perform 
ance. Design of switch permits wide flexibility in applica 





tions. It is available with or without index, and lengths 
vary from a minimum of 5 clips per side to maximum of 20. 
Indexing (either 2- or 3-position indexes are available) is 
obtained by a long-life coil spring and ball arrangement. 
Illustration indicates design details as follows: (1) Wide 
silver plated brass contacts for low internal inductances. (2 ) 
Positive coil spring index, %4-in. slide movement per posi 
tion. .(3) Flat one plane design for coil mounting over 
switch. (4) Double-wipe silver-plated spring brass clips. 
Centralab Div. of Globe Union, Inc., 900 Keefe Ave., 
Milwaukee 1, Wis. 


How to Figure Permanent-Magnet Rotors 


There are some funny things about permanent magnets 
used for excitation in small motors. Designers use only 
the second quadrant of the B/H curve when dealing with 
permanent-magnet rotors because the critical element is 
the demagnetizing forces of the stator current. Two en- 
gineers with experience show how to calculate rotor flux. 
diameter and length. You'll find it interesting. 


SEE PAGE 110 


THYRATRON INDUSTRIAL POWER TUBE 
Thyratron tube (NL-710) for industrial 
applications has been specially developed 
for ignitor firing and motor control func 
tions. Manufacturers state tube has a1 
unusually high gas-mercury mixture. This 
provides quick-starting, plus uniform chai 
acteristics over wide temperature limits 
Rating: D-c output, maximum, 2.5 amp; 
instantaneous output, maximum, 30 amp 
Mounting position: vertical, base down 
Dimensions (including base) : 6% in. high 
15% in. diam. Weight (net) 4 0z. National 
Electronics, Inc., Batavia Ave., 





Geneva, I]] 


FOUR-WAY SOLENOID VALVE 
Solenoid-operated 4-way air valve for industrial equip 
ment applications requiring rapid action is lever-actuate: 
and spring-biased and may be operated continuously at am 
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NOTE—RECORDER APPLICATIONS 


Certain types of these Synchronous Motors are specificaliy 
designed for use in disc and recorder applications where 
extremely low noise level is essential, 
May we demonstrate? 


115 VOLTS—60 CYCLES—CONTINUOUS DUTY 
CLASSIFICATION H.P. SPEED | REMARKS 


Totally 
SYNCHRONOUS 1/30, 1/50, 1800 RPM enclosed. 
(Capacitor and Sleeve 
startandrun) | 1/100, 1/200 3600 RPM or ball 
bearings. 


RRA ne Ren REE REE EEE LNE I 2 AER 


OTHER EAD MOTORS 


amram eters 


Totally 
INDUCTION 1/12, 1/15, enclosed. 


(Capacitor 1/20, 1/30, Sleeve 
start and run) 1/50 - or ball 
bearings. 
Totally 
1/15, 1/30, enclosed. 
SHADED POLE Sleeve 
1/50, 1/100 or ball 
bearings. 


EASTERN AIR DEVICES, INC. 


583 DEAN STREET e BROOKLYN 17, N. Y. 
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“PEERLESS REGISTERED” 


T. M. REG. U. S- PAT. OFF. 








You need not pick Peerless 
“off a shelf” for original 


| motors 
More than 


equipm 


ent installations. 
ss motors produced 


| le 
| 90% of all Peer 
\ are manufactured to meet the specific 
1) operating requirements of the equip- 


ith which they are to be used. 


mo- 
This is one reason why Peerless 


—before shipment. 
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| ment W 
| 
| 
ance 


tors are registered 
tion record is assur 


The registra 
r customer that 


to both you and you 
the Peerless motor has been properly 
designed for the equipment so 4s - 
| give best possible performance an 


g> satisfactory service. 


THE PEERLESS ELECTRIC COMPANY 
Mani facie = Quality 


t 
Single phase—Polyphase—Direct Curren 
WARREN, OHIO 
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practical speed. Specifications call for delivery of approxi- 
mately the full volume of pressure line with minimum pres- 
sure loss. Valve design includes stainless steel balls that 
travel between opposed, closely aligned brass seats. 

Made in %-in. size only. Dimensions (approximate) 
2x6x4in. Weight, with cover, 5 lb.; without cover, 4 lb. 
May be used with pressures up to 140 psi. Standard ratings: 
115 volts, 50-60 cycles; inrush current 1.85 amp, holding 





| current 0.29 amp. Other voltages on specification. One out- 
| let port may be plugged to convert to 3-way valve. Manufac 
turers state that units have operated 12 to 15 million cycles 
without requiring service, thus indicating use close to air 
| cylinders in positions normally difficult of access. Crescent 
| Valve Co., 6073 State St., Huntington Park, Calif. 


MOTOR-STARTING CAPACITORS 


| A-c paper-dielectric capacitors (Type ANXRHT) for 
'small motors have a specially designed easily removable 
| snap-on cap that allows motor leads to be soldered directly 
| to capacitor terminals. Splicing connections between capaci- 
tor and motor winding are thereby eliminated. This feature 





plus heavy-gage containers allows compliance with UL 
requirements without need for supplementary end-bells and 
brackets. Capacitors are filled with the manufacturer’s 
Superex, non-flammable, synthetic impregnant developed 
for high-temperature operation. Solar Manufacturing Corp., 
1445 Hudson Blvd., North Bergen, N. J. 


FRACTIONAL-HP MOTOR REVERSING SWITCH 


Instant reversing switch (trademarked Sprague Switch) 
-has been designed for fractional-horsepower  split-phase 
|motors, also for capacitor start motors. Switch is said to 
| give same effect as in three-phase units. Reference to illus- 
|tration (left) will indicate basic design of switch. Illustra- 
|tion (right) shows built-in application in a %o-hp motor. 
| Reversing switch is stationary half, controlled by centrifuga! 
starting switch, movable half. Operation of switch is from 
a starting point only in respects to the opening of contact 
| points as in normal switch. At no time do the points in re- 
|versing switch carry any reversing load except current 
| through closed points which are rated minimum 30 amp. 
Owing to speed and rotation, contact will not open unt! 
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TOLITE LAMINATED PLASTICS ARE AVAILABLE 
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G-E Textolite grade No. 1841 


for critical circuits where intricate punchings 
with slots close together and holes near the 
edge are necessary. No. 1841 has low mois- 
ture absorption, and the decrease in elec- 
trical properties in the presence of water or 
high humidity is very small for a fabric- 
base grade of laminated plastics. 


tt eS 


YOU GET A CHOICE 


The laminated plastics parts shown above were 
punched from G-E Textolite grade 1841. But grade 1841 
is just one of the many grades of G-E Textolite available. 
There are more than fifty, and each has a special combi- 
nation of properties. This variety of grades assures you 
that the one specified for your particular application will 
do the job. For to be successful in any application a lami- 
nated plastics must have the correct properties . . . with 
Textolite you get a choice. 


TEXTOLITE LAMINATED IS SUPPLIED 
IN FIVE FORMS 


SHEETS, TUBES, AND RODS 
—These standard shapes 
are available in thousands 
of sizes. Up-to-date manu- 
facturing methods facilitate 
quick deliveries. 


4 


FABRICATED PARTS—G.E. 
has modern fabricating 
equipment to machine Tex- 
tolite laminated plastics 
parts to your own specifi- 
cations. 


Yes! G-E Textolite is supplied in many grades, how- 
ever, these grades are also supplied in many forms—sheets, 
tubes, and rods; fabricated parts; molded-laminated parts; 
low-pressure laminated parts; post-formed laminates. Again 
you get a choice. Plastics Division, Chemical Department, 


General Electric Company, Pittsfield, Mass. 


GET THE COMPLETE STORY! 
Send for the new bulletin G-E TEX- 
TOLITE LAMINATED PLASTICS 
which lists grades, properties, fabri- 


MOLDED-LAMINATED 
PARTS—Textolite is custom 
molded directly to shape. 
Molded laminated products 
are among the strongest 
plastics parts produced. 


cating instructions and detailed in- 
formation about the five forms of 
Textolite. Fill in and mail the coupon 
below for your free copy. 


PLASTICS DIVISION (AD-8), CHEMICAL DEPARTMENT 
GENERAL ELECTRIC COMPANY 
ONE PLASTICS AVE., PITTSFIELD, MASS. 


LOW-PRESSURE MOLDED 
PARTS — Extremely large 
and irregular Textolite 
shapes are custom molded 
by the low-pressure lami- 
nating process. 


Please send me the new G-E Textolite laminated plastics bulletin. 
Name. 


Firm 
POST-FORMEDLAMINATES 
—Sheets of Textolite lami- 
nated plastics are custom 
formed into simple shapes 
by this very inexpensive 
method. 


Address 


GENERAL (ELECTRIC 
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For More Power! 


in a rapidly expanding plant like ours, we 
have had to make maximum use of existing 
equipment. New machinery and new motors 
have not been readily available. We have 
had to use every device we knew of to 
maintain an increasing production schedule. 
We took Silicone Insulation out of our Motor 
Test Laboratory and put it to work. It has 
saved us thousands of dollars by keeping 
motors running day and night, seven days a 
week, doing the work of motors twice their size. 





Condenser woter essentico! to plant operaiion is 
pumped through water cooling tower by these two 
sump pump motors. Motors rated at 30 h.p. (left) and 
50 h.p. (right) were rewound with Silicone Insulation 
to enable them to handle 50% more pumping capacity. 


The constant circulation of 5000 gallons per 
minute of cooling water is essential to our 
plant operation. The original pump installa- 
tion, shown above, fell short of the necessary 
pumping capacity by some 1300 G.P.M. 
Here's how we solved that problem. We in- 
creased the capacity of the pumps by chang- 
ing both impellers and one casing. We had 
both motors rewound with Dow Corning Sili- 
cone Insulation to increase their capacity 
50%. The motor rated at 30 h.p. is now 
delivering 40 h.p.; the 50 h.p. motor de- 
livers 60 h.p.; and we are pumping the 
necessary amount of water. The motors run 
warm, but we still have power available to 
increase our pumping capacity by 20%. 
Excluding lost time, new pumps and motors 
installed would have cost us $4,000 with 
delivery 18 months away. We did the job 
for $1100 and met our increasing production 
schedules without delay. Dow Corning Sili- 
cone Insulation (inorganic materials +DC 996 
Silicone Varnish) may also save you many 
thousands of dollars. Specifications and 
prices of Silicone Insulation components are 
given in catalog No. L 20-2. 

See our Exhibit at the Machine Tool Show— 

Dodge Chicago Plant—September 17-26. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


New York « Chicago « Cleveland « Los Angeles 
In Canada: Fiberglas Canada Lid., Toronto 
In England: Albright and Wilson, Lid., London 



























































motor has come to dead stop and rotates 1n opposite direction 
at necessary speed. 

Use of switch requires no special end-bells, coil windings, 
magnetic brakes or tight springs. Standard model measures 














2x 2% in. on centers. Weight, 2 0z. Suitable for use on any 
single-phase, 110 or 220-volt motor. Also available for use 
with 110-220 volt units with 110-volt starting circuit. The 
Enoch Co., 533 N. E. 78th St., Portland 16, Ore. 





What About Electronic Means for Varying 
Speed of D-C Motors? 


It is perfectly feasible for the control engineer to design 
against every possible variation from normal operation of 
d-c motors operated off thyraton tubes, but use of these pro- 
tective circuits adds to the cost and complexity of the drive. 
They are not always necessary, an authority on this type 
of drive contends. For an objective analysis of these and 
many other factors of interest to the applications engi- 
neer, SEE PAGE 76. 





TERMINAL WIRING STRIP 
Fanning strip as illustrated has been designed to simplify 
multiple wiring to barrier terminal strips. From 1 to 20 
wires from cable lead-in can be securely anchored and 
quickly soldered to proper terminals. Connections can be 
made apart from the mounted barrier strip and entire 
assembly slipped into place quickly, requiring only tighten- 






CLAMPS DOWN OVER 
INSULATION HOLDS 
WIRE SECURELY 











WIRE HELO BY TER 
MINAL NIB ANDO 
. SOLDERED FOR 
UPTURNED ENDS y A ITIVE CONNECTION 
HOLD TERMINAL UN f 
DER SCREWS PRIOR 
1O TIGHTENING 




















ing of terminal screws to complete assembly. 

Strong construction is featured. Cadmium-plated brass 
terminals are riveted to heavy phenolic mounting base. The 
device may be used with manufacturer’s barrier terminal 
strips No. 141 (1 to 20 contacts) or No. 142 (1 to 17 con- 
tacts). Howard B. Jones Div., Cinch Manufacturing Corp., 
2460 W. George St., Chicago 18. 





RAPID-BAKING ENAMEL FINISH 
High-heat, flash-baking finishes (Flashdur) for metal 
surfaces, provide durable clear and color enamel coatings 
in baking time ranging from 1% sec (in high-frequency 
induction heaters at 700 F) to 10 min (in convection 
ovens at 300 F). May be used also in infra-red ovens and 
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| technical knowledge of 
practical relay application simplifies your 
own control requirement problems. Our 
new modern plant is now in full opera- 
tion and we can offer you prompt de- 
livery and even greater service. 

Write for our informative illustrated 
Bulletin listing our many products, de- 
scribing the scope of our manufacturing 
facilities, and the wide extent of our serv- 
ices. Your inquiry will receive prompt 
attention. 


American Relay & Controls, Inc. manufactures acetate 
coils under license arrangements with Western Electric 
Company, Inc. 


ENGINEERING “KNOW-HOW” 


Offices in principal cities 


American Relay & Controls, Inc. 


25338 DIVERSEY AVE. CHICAGO 47, ILLINOIS 
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HOAGLAND LAMINATIONS 


MADE to EXACTING STANDARDS 


HE high quality of wokmanship in Hoagland motor 

and transformer laminations is a direct result of 
the manufacturing control we obtain through making 
our own carefully designed tools and dies to rigid 
specifications. 
No staking or notching is necessary on our rotor as- 
semblies—comprising laminations blanked out on our 
own intricate dies. They are held firmly in place on 
the shaft by the Lindstrom patented washer mount- 
ing, and come complete—reading for winding. 


SEND SAMPLES OR BLUEPRINTS FOR ESTIMATES 


Turn your lamination problems over to 


HOAGLAND 


MANUFACTURING COMPANY, INC. 


29 Winton Street Bridgeport 4, Conn. 

We have our own gang slitter for cutting electrical sheet 
into strips of exact, uniform width; and solicit the oppor- 
tunity to help you on your own stampings through slitting 


your stock on a production basis into strips of proper width. 





Here’s dependable switch control at low cost, with ZENITH 
Magnetic Switches in electrical apparatus. For continuous, 
trouble-free duties with heaviest operations. Operate for years 
without servicing. WRITE TODAY for valuable data. 


ZENITH AUTOMATIC CONTROL EQUIPMENT includes trans- 
fer switches, interval timers, program clocks, remote control 
switches, reversing starters. Send for catalog of complete line. 


I ZENITH ELECTRIC CO. 

152 W. Walton St., Chicago 10, Ill. 
PLEASE SEND INFORMATION ON 
Magnetic Switches. 
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switch control 4 Address 
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in strip heaters. Spray or dip methods may be applied 
Fast baking cycle makes use of automatic conveyorized 
equipment particularly suitable. Air drying for 1 to 5 
min is required before placing work in baking oven or 
neater. Maas & Waldstein Co., Newark 4, N. J. 


COMPACT PILOT LIGHTS 
Pilot light shown at right uses a screwbase Mazda C-7 
lamp in a plastic socket so designed as to prevent loosening 
of bulb. Socket is mounted in a single 3%-in. hole and comes 
with 6-in. pigtail leads. Spring clip holds a translucent 
white plastics front panel lens in position. Lens is mounted 





in a l-in. hole. 

A neon-type (clear or red) pilot light is shown at 
left. It is spring-mounted and requires an opening 4% x 
114% in. and a depth of only 1 in. Comes in white, ivory, 
brown and black plastics housing. Both types are rated up 
to 230 volts. Hart Manufacturing Co., 230 Hamilton St., 
Hartford 1, Conn. 


SMALL MOTOR CONTROLLER 
Motor controller (Series A) for medium-size industrial 
equipment is available in 1-hp rating and in four switching 
arrangements: Reversing; 2-speed; series-parallel; and 3- 
pole off-on. Versatility of mounting is featured. Available 
arrangements include bracket, flange-mounting plates, and 





plates for attachment to standard outlet boxes. Rating: | hp, 
single- and 3-phase, 110 to 550 volts; % hp, 115 to 230 volts 
d-c. Noninductive loads: 10 amp, 110 volts a-c, 5 amp, 220 
volts a-c. Plastics case, handle and contact rotor. Furnas 
Electric Co., 300 McKee St., Batavia, IIl. 


QUICK-CURING INSULATING VARNISH 

Phenolic-based clear-baking insulating varnish (Synthite 
AJR-7) finds application on all types of wound coils. Par- 
ticularly adaptable for coated magnet wire such as Formvar 
and Formex, as well as nylon-coated and glass-fiber coated 
wire. Outstanding advantage is ability to provide heavy 
build-up and to cure rapidly and thoroughly at lower tem- 
peratures than is usually required with thermosetting var- 
nishes. May be applied either by atmospheric dip or vacuum 
impregnation. Can be baked under infra-red, conventional 
gas, or electrically heated ovens. Has high degree of dip- 
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POWER RECTIFIERS 
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SCA Selenium Rectifiers are ENGINEERED FOR 

ENGINEERS. Improved performance at lower costs 

through ENGINEERED adaptability. Selenium Corporation 

of America meets exacting specifications of modern electronic 
developments. Manufacturers of a broad line of Selenium Power 
and Instrument Rectifiers, Self generating Photo-Electric 

Cells and allied scientific products. 


Selenium Rectifiers are rapidly becoming standard in industry 
for all rectifier applications. Selenium Corporation of America’s 
engineering experience can be called upon for the development 


and production of special rectifiers for any application. 


CHECK THESE OUTSTANDING FEATURES: 


Permanent characteristics 


Adaptability to all types of 
circuits and loads 


” From 1 volt to 50,000 volts 
rms. 


From 10 micro-amperes to 
10,000 amperes 


 Economical—simple to in- 


i” Unlimited life—no moving 
parts 


Immunity to atmospheric 


changes 


M High efficiency per unit 
weight 


SELENIUM CORPORATION OF AMERICA 


stall—no maintenance cost 


 Hermetically sealed units 
available 


Affiliate of Vv ICK ER ¢ Incorporated 


2160 EAST 
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This low cost unit provides positive pro- 
tection against the hazards of incorrect 
| paralleling of A.C. generators. It auto- 

j matically controls circuit breaker closure 
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4 when generator frequency, voltage and 
{ phase are correct. 
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Only one synchronizer needed for any 
number of generating units. 






Write for further details. 





BURLINGTON INSTRUMENT COMPANY 
517 FOURTH STREET BURLINGTON, IOWA 


...18 THIS your 
cleaning problem? 





Better Burnishing 
of Small Parts 


To meet the special requirements of burnishing 
operations, try that NEW, balanced burnishing 
compound, Oakite Composition No. 3. 


This mildly alkaline, free-flowing burnishing 
agent is readily and completely soluble in water. 
It is not necessary to prepare a stock solution. 
All you do is add recommended amount of Oak- 
ite Composition No. 3 to the barrel. Rich suds, 
maximum lubrication and high acid-resistance 
of Oakite Composition No. 3 assures improved 
lustre . .. better finishes. 


Write TODAY for details of application. No 
obligation, of course. 


CAKITE PRODUCTS, INC., 18H Thames St., NEW YORK 6, N. Y. 
Technical Service Representatives Conveniently Located in All Principal 
Cities of the United States and Canada 


OAKITES<“““CLEANING 


MATERIALS - METHODS - SERVICE -FOR EVERY CLEANING REQUIREMEN] 











tank stability. Available in standard containers. John C. 
Dolph Co., 1060 Broad St., Newark 2, N. J. 


TRIMMER CORES 


Molded trimmer electrode cores in fitted metal sleeves 
serve as variable capacitors in high-frequency circuits where 
humidity and vibration are important factors. Cores are 
moisture repellent and have a high dielectric constant. Sur- 
faces have short, symmetrical current paths thus keeping 
inductances low enough for use in 200-mc range. Among 





other applications, these components can be used to advan- 
tage for minimum capacity adjustments in tuned circuits 
where they can be applied either across the tuning capacitor 
or across tuning inductance. They also may be mounted 
directly to tuning capacitors. Standard types provide capa- 
city adjustment with a maximum from 20 to 40 mmf 
depending on size. Stackpole Carbon Co., Electronic Com- 
ponents Div., St. Marys, Pa. 





When Lamps Become Product Components— 


When they do, you'd better know your light sources. There 
are ordinary illuminating lamps, signal lamps for indicat- 
ing something. germicidal, infra-red and high-actinism 
lamps, besides some brand new applications and some 
new light sources. Which will you have? SEE PAGE 84. 





SOLENOID-OPERATED AIR VALVE 


Compact, 3-way, 3-port solenoid-operated air valve 
(SV-3) controls single-action air cylinders actuating ma- 
chine tool operations. May be mounted in any position 
and may be attached close to the air cylinders, thus elimi- 
nating excessive piping. Normally open or normally closed, 
it is balanced piston type, valve-pressure sealed and revers- 





ible in servicing and assembly. O-ring seals eliminate need 
for metal contacts. Available in %-in., 34 in., % in. and 3% 
in, sizes. Operates on pressures of 5 to 150 psi. Rated at 1.42 
amp at inrush and 0.22 amp sealed, for 110 volts, 60 cycles. 
Automatic Valve, Inc., 37415 Grand River, Farmington, 
Mich. : 
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A new Catalog by Bunting on 
Bronze Bearings and Bearing Bronze. 21 new 
Bar sizes; 76 new Standard Stock Bearings; 36 new Electric Motor 
Bearings. Also, published for the first time, technical information 
covering machining, press fits, grooving, installation—an aid to 
engineers, designers, master mechanics, tool and production 
engineers. Ask for Catalog 46. The Bunting Brass & Bronze 
Company, Toledo 9, Ohio. Branches in principal cities. 
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Are you worried about spring quality? We 
have pleased so many exacting customers— 
we certainly can please you too. Are you 
worried about spring design? Get your springs 
from spring experts—but be sure they are experts. Are 
you worried about spring costs? They should be carefully 
controlled, but—what does a spring cost of it fails? The 
lowest priced spring may be an ever-present threat to 
the efficiency of your product. 

lf you want higher quality on any type of springs, 
wire forms, or spring stampings, try Reliable. We mean 
it when we say our aim will be to give you better springs 
and better service, at the lowest cost consistent with the 
quality standards of your own product. 


A) 


Reliable 











When sending inquiry, describe springs as completely as possible, 


sending sketch, samples, or blueprint. Mention any special require- 
ments .known, such as working space, initial tension, and load. Our 
engineers are ready to work with you. .Catalog on request. Ask for 


Bulletin: ‘Buying the Right Springs Right.” 





THE RELIABLE SPRING & WIRE FORMS CO 


3167 Fulton Rd. Cleveland 9, Ohio 
Representatives in Principal Cities 


YOU CAN RELY ON 


CEE 


— 
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AIR-ACTUATED PRECISION SWITCH 

Air-actuated switch (Catalog No. 101) can be operated 
by air velocities that have velocity impact or static pres- 
sure equal to 1% in. of water or more. Indicated applica- 
tions include use as air-failure safety switch in heating and 
air-conditioning equipment, air-cooled electronic equip- 
ment and the like. Switch is actuated by means of a lever 
action that multiples movement of an extremely thin steel 





diaphragm. Pickup element of switch is inserted in a /2-in. 
diam hole in side of air duct. Switch comes normally open. 
Other arrangements may be obtained. Maximum rating, 
10 amp, 115 volts, a-c. Switch measures 3% in. diam and 
2% in. in depth (without probe). Model described here 
is a special ‘type being produced for a particular applica 
tion; manufacturers state that adaptations for specific 
requirements can be designed. Coral Designs, P. O. 


248, Forest Hills, New York. 


PLASTICS EQUIPMENT HANDLES 
Two types of molded plastics handles for manually oper 
ated electrical equipment are shown here. In one type, t! 
waffle-like design provides air-cooling openings that make 
the handle particularly suitable for equipment likely to 


30x 








heat up during operation. The second type shown, with 
only partial depressions, provides insulating protection. 
High-strength shock-resistant plastics material used. 
Handles fit on a ™46-in. hexagonal, are 5% 
have a 1% in. OD. They weigh 3% oz each. 
Wells, Inc., 5886 Compton Ave., Los Angeles 1. 


ALUMINUM-BACKED TELEVISION TUBE 

An aluminum-backed direct-view screen features 10-in 
cathode-ray electron tube (Type 10FP4) for television re- 
ceivers. This type of screen is said to increase clarity, 
brilliance and definition of image. It also serves to prevent 
development of ion spots and intercepts cathode glow. Tube 
employs magnetic focusing and deflecting. Maximum rat- 
ings: Anode voltage, 10,000 volts; grid No. 2, accelerating 
electrode, 410 volts: grid No. 1, control electrode, —125 
volts. Overall length, 18 in.; maximum deflecting angle, 50 
deg. Focusing coil current requires about 100 ma, d-c, under 
usual operating conditions. Tube has small-shell 7-pin duo- 
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n-roll your own 


. «and cut shapes to suit the job or 
we can die-cut them fo your order 


_— tough, flexible and resilient forms of 

blown sponge rubber sheet are needed in your 
processes or product, you'll say Spongex* is “just 
made” for your requirements. 

For manufacturers who prefer to use their own 
facilities for the production of die-cut gaskets and 
other special shapes, we furnish Spongex sheet 
stock made to their specifications. In thickness up 
to 1”, it can be had in many densities, in continuous 


sheet rolls, or in smaller sections. 


Oc 


_— we Sponges" 


v 
sheet stock 
i} in rolls 
e' or cut shapes 


1 _ 


Our die-cut gaskets, and other forms made from 


Send for descriptive circulars and samples as 
i ; required for experimental purposes. We solicit 
sheet stock, are produced in any desired size or ; 
‘ ; E Segoe ta correspondence from manufacturers with gasket- 
shape in a variety of densities. They may be had ‘ , : : 
: : ing, sealing or other requirements. Sponge 


Rubber Products Co., 267 Derby Place, Shelton, 
Conn. Sales Offices in principal industrial centers. 


in various thicknesses depending on application 


or requirements with skin on one or both sides. 


*Trade Mark Reg. U. S. Pat. Off. 


SPONGEX* CELL-TITE* | TEXFOAM* TEXLOCK* TEXLITE 


SPONGE RUBBER PRODUCTS CO. 


WORLD'S LARGEST MANUFACTURER OF CELLULAR RUBBER AND BONDED FIBRE PRODUCTS .) 
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CERAMIC 
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General purpose capacitors adequately meet 
the requirements of small AC-DC sets. Their 
reliable performace and long-life make them 
especially desireable in applications where 
other types of more expensive units must be 
replaced. In addition HI-Q general purpose 
capacitors avoid aging and comparable re- 
duced performance. 

‘We shall be glad to submit samples for 
your examination. 


OTHER COMPONENTS 


FEED THRU AND 
STAN D-OFF 
CAPACITORS 


C. I. TYPE 


S. I. TYPE 
(Durez Coated) 


WIRE WOUND 
RESISTORS 


CHOKE COILS 


nee 


el 


ELECTRICAL REACTANCE CORP. 
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Wire Forms 


any shape 


ey a CO 


SPRINGS STAMPINGS WIRE FORMS 
WASHERS COTTERS EXPANSION PLUGS 


525 CENTRAL AVE. PONTIAC, MICH. 
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decal base. General Electric Co., Tube Div., Electronics 
Dept., Schenectady 5, N. Y. 


VERTICAL MERCURY SWITCH 
Vertically mounted mercury switch has been made avail- 
able for control applications in diverse electrical equipment 
and appliances such as machine tools, electric space heaters, 
coin-operated devices, etc. Special function is to guard 
equipment against damage from exposure of heating ele- 
ments or high-voltage circuits, leakage of oils, unusual 


strains on critical parts, etc., when equipment is tipped from 
normal operating position. Switch comes in two models: 
upright mounting (mercury pool at bottom) and inverted 
(pool at top). Available in two ratings: 1 and 12 amp. 
May be used as a standard mercury switch in place of con 
‘ventional horizontal mounted types where space restrictions 
make use of latter impracticable. Minneapolis-Honeywell 
Regulator Co., 2685 Fourth Ave., S., Minneapolis 8, Minn. 


COLOR-ANODIZED COATINGS FOR ALUMINUM 

Special color-anodizing solutions are announced fo 
aluminum die-castings. Wide range of colors includes red, 
blue, green, yellow, black, gray and clear. The anodizing 
process involved is also said to add high corrosion resist 
ance (250 hr minimum salt spray test) as well as abrasion 
resistance and increased electrical insulation value. The 
anodized aluminum coatings (unlike platings) are part oi 
the base metal and are not subject to peeling, crazing, or 
blistering. They are unaffected by elevated temperatures, 
except as to possible change in color at the higher levels. 
Technical Processes Div., Colonial Alloys Co., Ridge Ave 
& Crawford Sts., Philadelphia 29. 


TOGGLE-ACTION UNIVERSAL JOINT 
Universal joint with a ball-and-socket action similar to 
a toggle joint is made available for use in general industrial 
equipment. Relatively small OD in relation to size of shaft 


it will turn, makes the joint particularly useful where space 
is limited. The two oversize keys (see illustration) absorb 
the stress of transmitting power through the angular range 
of joint deflection, thereby providing a margin of strength at 
common point of failure in universal joints. Socket of joint 
provides natural oil reservoir for lubricating bearing sur- 
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what am I ? 













> I’m a low-melting, free-flowing alloy that bonds quick as a wink. 
Know me? I come from a complete line of non-ferrous metals and 
alloys you can get easily anywhere in the United States. Know me now? 


I’m solder, of course. Federated solder. 


And each Federated solder is but one of a tremendous family of “joiners”. 
Federated solders are supplied in all commercial forms and composi- 
tions. Federated solders are made to fit the job—to provide low-melting, 


quick-freezing, a specific plastic range, or other required properties. 


This complete line is your assurance that Federated can supply you 
with the exact solder in the form you need. And Federated’s 
technical representatives are glad to help you solve industrial soldering 
problems. For information and prices, call or write 

Federated Metals Division, American Smelting 

and Refining Company at 120 Broadway, 
New York 5, N.Y.. or the office nearest you. 


Sedeidide METALS DIVISION 


AMERICAN SMELTING AND REFINING COMPANY 
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FIXTURE WIRE~ 


Types T, TF, TFF 
80° C Appliance Wiring Material 


(RADIO HOOKUP WIRE) 







PERFECT For Wiring Fluorescent Lamps 
Ballast Units and Transformer Leads! 
HERE’S WHY! 


PHALO Fixture Wire Resists Heat. Apptoved for Use 
at 80° C in Air and 60° When Subjected to 
Oil! 

PHALO Fixture Wire Resists Flame—Will Not Sup- 
port Combustion! 


PHALO Fixture Wire Resists Acid and Alkali! 


PHALO Fixture Wire Resists Ageing—Has Longer Life 
Expectancy! 


PHALO Fixture Wire Resists Water! 
PHALO Fixture Wire Resists Oil! 


PHALO Fixture Wire Resists Electrical Failure—Di- 
electric Strength over 1000 Volts per .001” 
Wall Thickness! 


PHALO Fixture Wire Resists Abrasion and Friction! 


EASY STRIPPING 
LEAVES CLEAN CONDUCTOR 


SAVES ASSEMBLY TIME! 


Sizes—16 A. W. G. through 26 A. W. G. Permanently Color Coded 
For Complete Details Write— 


i 
os 
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eZ 
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WYP 
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faces by capillary action. Wearing surfaces of joint have 
been hardened and all parts machined to close tolerances. 
Spun cap with rolled edge holds the five structural parts in 
place. Available for shafts from % in. to 7 in. diam. 
Larger sizes on specification, B. M. Root Co., S. Sherman 
St., York, Pa. 


INSULATED PRESSURE-TYPE CONNECTOR 

Seamless bronze pressure-type wire connector (Sta-Kon 
No. 25) is protected with a translucent high dielectric plas- 
tics insulator, impervious to oils, grease, chemicals, etc. In- 





sulator is securely bonded to connector. Connection is made 
by manufacturer’s hand or power-operated tools. A single 
pressure is said to produce a permanent splice. Available 
in several standard wire capacities. The Thomas & Betts 
Co., Inc., 36 Butler St., Elizabeth 1, N. J. 


There Are Some New Ideas in Ranges, Too 


The designers, with the help of engineers, salesmen and 
housewives, seem to have developed some interesting ideas 
about heat control, deep-well cookers, and apartment-house 
models. From a survey among all manufacturers a sum- 
mary has been worked up in order to give you the dope 
in concentrated form. SEE PAGE 102. 





V-BELT FRICTION CLUTCH 
Self-contained, lightweight V-belt friction drive clutch 
(trademarked Ball-lok) grips or releases directly on the \- 
belt, and may be used either as driving or driven pulley in a 
variety of machinery applications. One fixed flange of the 





\-belt sheave is an integrally attached part of the hub and 
the inner race of the sealed ball bearing belt idler. (See 1 
in sectional drawing.) Four free-rolling steel balls (2) 
ride in grooves in the hub and carry all turning and locking 
forces. The balls are carried forward by the sliding 
clutch sleeve or movable flange (3), and drop into pockets 
at the ends of their grooves. Cam sleeve (4) then moves 
over the clutch sleeve and locks the clutch against the 
balls in driving or driven position. All parts turn with the 
shaft. A stop ring prevents overtravel of cam sleeve in 
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You get MORE FOR YOUR MONEY 


in KOPP Fnginssrod GLASS 


If you have glass components in your products, the 
chances are that the actual cost of the glass is a very 
small item compared to the important part it plays in 
the salability or operation of your products. But that 
is no reason why your glass should be neglected. 

Kopp offers an engineering service that can be 
helpful to you. Whether you use glass for selective 
light transmission, beam control, protection of mech- 
anisms, visibility of interiors or other reasons, Kopp 
engineers can develop suggestions that will help you 
get exactly what you want at lowest cost. Our broad 
experience is at your disposal to help*° you make 
best use of the many advantages offered by this 
versatile material. 


KOPP GLASS, INC. swissvaAte, PA. 
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aU and Lockwasher @7 


Provides unfailing security with Savings 


in Time, Cost, Weight, Space 


YEARS of successful use on Radio, Electrical and Me- 
chanical equipment have proved that the double- 
locking action* of PALNUTS holds tight under 
vibration, eliminating need for slower, heavier, more 
expensive nut-and-lockwasher assemblies. 


With this dependable security of PALNUTS, }ou also 
cut the ‘cost of fastenings in half—reduce assembly 
time 50%—-save up to 90% 
in weight—require less space. 
PALNUTS are single thread 
locknuts, made of spring 
tempered steel. Speedily ap- 
plied with hand or power 
drivers. Available in a wide 
range of types, sizes and 
finishes. 


“Double-Locking Action 


When the PALNUT is 
tightened, its arched, 
slotted jaws grip the bolt 
like a chuck (BB), 
while spring tension is 
exerted upward on the 
bolt thread and down- 
ward on the part (A-A), 
securely locking both. 


THE PALNUT COMPANY 


66 Cordier Street, 
Irvington 11, N. J. 


Send details of your assem- 
bly for samples. Write for 
Palnut folder giving com- 
plete data. 


Tie 


ee 








disengaging. Grip of pulley sidewalls against belt creates 
a positive smooth clutching action. When clutch opens, the 
belt slackens and idles in a free-running grease-sealed 
bearing, with no belt drag or creep. 

Four standard sizes have 3% to 5-in. sheave diam; 
overall length is 26 to 3%6 in. Two sizes are for %4-in. 
shafts, two for l-in. shafts. Weights: 44 to 54 oz. Avail- 
able with bronze collar and shifting fork, or with open 
channel cam sleeve. Heavier duty multibelt units are to 
be added to line. V-Belt Clutch Co., 3757 Wilshire Blvd., 
Los Angeles 5. 


CIRCULATING PUMP 


Centrifugal-type circulating pump 

(Model 1-B) integrally connected 

with totally enclosed %-hp driving 

motor has been designed primarily 

for water heating equipment. 

Grease-packed sealed precision ball 

bearings in motor eliminates need 

for grease fittings, etc. Motor stator 

has been dynamically balanced to 

very close limits to obtain vibration- 

free, quiet operation. Available 

motor ratings: 110-220 volts, single- 

Eo ae phase, 60 cycles; 220, 440 or 550 

— z- or 3- phase, 50, 60 or 25 cycles; 115-220 volts, d-c. 

Capacity (handling water) at 20 ft head is 20 gpm, and at 

8 ft head, 50 gpm. With %4-hp motor, pump can be used in 

other types of equipment to handle liquids more viscous than 

water. Pump can be operated in any intermediate position 

from vertical to horizontal. The Ruthman Machinery Co., 
1809 Reading Rd., Cincinnati 2, Ohio. 


The News Behind Product Design 


The design engineer necessarily works under the influence 
of many vitally important—though non-engineering—fac- 
tors. . . . What's the supply story on copper, steel, and 
other basic materials? Are fractional-horsepower motors 
still tight? What are overall industry production trends? 

. “Industry Highlights” gives you a terse monthly sum- 
mary and interpretation. SEE PAGE 222. 


INDUSTRIAL-TYPE POWER RECTIFIER TUBE 

Mercury-type industrial power rectifier tube (trademark- 
ed Celab) has been developed for heavy power applications 
in various types of equipment. Tube is particularly adapt- 


able for mobile equipment because design limits effects of 
shock, change of position, etc. Mercury is confined in a 
porous cathode alloy to eliminate turbulence and splashing 
from arc inertia, as well as from movement and vibration. 
Vapor condenses and returns to the cathode without form- 
ing a pool as in conventional ignition type pool rectifier 
tubes. Design also provides closer spacing of anode and 
cathode thus resulting in improved conversion efficiency 
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Distributed by 
INSULATION MANUFACTURERS INSULATION AND WIRES TRI-STATE SUPPLY 
CORPORATION INCORPORATED CORPORATION 
Manufactured by 
THE P. D. GEORGE COMPANY, ST. LOUIS, U.S.A. 
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yh ‘ll find ThomaStrip 


in many a modern window 





STEEL VENETIAN BLINDS 


eA majority of women prefer Venetian blinds for 
their windows, and the chances are they want 
blinds made of steel. Zo meet this wide-spread de- 
mand, many discriminating manufacturers of high 
quality Venetian blinds use galvanized, bonderized 
steel slats made from ThomaStrip. 


why ? . . . Because ThomaStrip’s galvanized, bonderized 

coating protects steel against rust and corrosion. Be- 
cause ThomaStrip’s bonderizing process adds a special chemical 
coating that keeps paint from flaking or cracking. And with 
ThomaStrip’s flexibility, steel slats bend easily for cleaning . . . 
stay good-looking in spite of long, hard use. 


Our engineers will be glad to work with you on new product ideas 
...in redesigning for product improvement and cost reduction. 


THE THOMAS STEEL COMPANY 
Cold Rolled Strip Steel Specialists 
WARREN, OHIO 


° BOc, 


ww 
of o 
STRIP STEEL 


REG. U. S. PAT. OFF. 








while permitting use of multiple anodes and eliminating 
splash baffles. Tube construction is of welded stainless steel. 
Ratings include single-anode as well as 2-, 3- and 4-anode 
types in d-c outputs between 16 and 900 volts. Average 
ampere ratings from 15 to 600 amp per tube. Clark Elec- 
tronic Laboratories, Box 165, Palm Springs, Calif. 


GENERAL-PURPOSE A-C VOLTAGE 
REGULATOR 

Compact a-c voltage regula- 
tor (Model 150) in addition 
to being used as a portable 
unit for laboratory and other 
control test purposes, is adapt- 
able for built-in application in 
many types of electrical equip- 
ment that utilize light loads. 
Input voltage range is 95 to 
125 volts a-c, with output of 
115 volts. Regulation accu- 
racy is % per cent and maxi- 
mum harmonic distortion is 5 
per cent. Other specifications include load range of 10 to 
100 per cent; frequency range 50 to 60 cycles, and power 
factor range of 70 per cent lagging to 90 per cent leading. 
Maximum recovery time is 6 cycles. Gray enamel case is 
provided. Dimensions: 9 x 7% x 6 in. Sorensen & Co., 
Inc., Stamford, Conn. 





FLUORESCENT LAMP STARTERS 
Line of fluorescent instant starters has been added to 
manufacturer’s other related lines. Trademarked PDQ, 
these starters have been specially designed for efficient 
service, and are pretested under actuah service conditions 
to provide starting in 1 sec or less. Starters carry VU. L. 
approval. Solar Electric Corp., Warren, Pa. 


LIGHTWEIGHT PLASTICS CABLE HANGERS 

Self-insulating lightweight plastics cable and wire hangers 
(trademarked Versiflex) are made of Vinylite and are 
characterized by dimensional stability, resistance to aging, 
acids, etc. Flexible at low temperatures, they have a safe 





maximum operating temperature of approximately 176 F. 
Other advantages include nonflammability and high .dielec- 
tric strength. Tensile strength is about 8000 psi. Standard 
sizes accommodate from \% to 2 in. total diameter. Mounting 
holes fit standard screws. Burndy Engineering Co., Inc., 
107 Bruckner Blvd., New York 54. 


MINIATURE SELENIUM RECTIFIERS 

Manufacturer’s line of miniature selenium rectifiers has 
been expanded to cover a range from 1 in. square to 1% in. 
square, adaptable for a broad range of application in place of 
rectifier tubes in radio receivers, small electrenic equipment, 
etc. Complete line includes: Type 5M1, a 100-mil 5-plate 
stack 1 x 1 x % in.; the 5P1, a 150-mil 5-plate stack 1%6 x 
le x % in.; and the 5Q1, a 250-mil 5-plate stack 1% x 1% 
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DOLLARS TO DECIMALS ... 
YOU CAN CUT YOUR INSULATION COSTS WITH 


SPECIAL ELECTRICAL PORCELAINS 


Extreme tolerances can be 
achieved in porcelains ... at a cost. As 
with any other mass production item 
Special Electrical Porcelain costs come 
down when tolerances are held to rea- 
sonable and practical levels. Inflexible 
“drafting room scales” may be costing 
you money. 


Special Electrical Porcelains are eco- 
nomical because they are “tailored” in- 
sulation, and are adaptable. Simple 
shapes can be made without expensive 
molds or tools when relatively few 
pieces are required. 


In large-quantity mass production, 
changes can be effected even after the 
molds and tools are made. Special Elec- 
trical Porcelains are compounds of many 
ingredients. Physical and electrical prop- 
erties of the insulator can be varied by 
changing the ingredients. 


Sponsored by these Members of the 


SPECIAL DRY PROCESS 
ELECTRICAL PORCELAIN SECTION 


NATIONAL ELECTRICAL 
MANUFACTURERS ASSOCIATION 


The properties of electrical porcelain | THE AKRON PORCELAIN CO. 
are well known ete . ed b costl 3000 CORRY AVE., AKRON 14, OHIO 
: p determined by Y THE CERAMIC SPECIALTIES CO. 
pioneering completed years ago. 444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 
‘ ‘ . NSULATOR CO. 
Through modern laboratories, main- a eae 
tained by all manufacturers, this - es ELECTRIC PORCELAIN co. 
knowledge serves your present needs : KNOX PORCELAIN CORP. 


—but without the pioneering costs. KNOXVILLE 1, TENN, 
. . THE LOUTHAN MANUFACTURING CO. 


. Fs 2000 HARVEY AVE., EAST LIVERPOOL, OHIO 
Any of the companies listed here %. ange senate Gumminianiae Hite 


will be glad to consult with you. Find a> >» NEW YORK AVE. AND PLUM ST, TRENTON 5, N. J 


4 NC. 
a better way—to lower costs for better PORCELAIN PRODUCTS, IC. 


products. SQUARE D COMPANY 
6060 RIVARD STREET, DETROIT 11, MICH. 


THE STAR PORCELAIN CO. 


71 MUIRHEAD AVE., TRENTON 9, N. 3 


THE UNIVERSAL CLAY PRODUCTS CO. 
150) E. FIRST STREET, SANDUSKY, OHIO 


THE RIGHT INSULATION IS THE WAY TO PRACTICAL ECONOMY 
Le 
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COMPRESSION MOLDING 
for exacting customers 





VA 





Look at this instrument 
case! Note the exact- 
ing detail — the deep 
composite holes and 
cavities. This job is 
typical of many instru- 
ment cases and electri- 
cal equipment compo- 
nents molded by Van 
Norman. 


When you have a com- 
pression molding job— 
usual or unusual that 
involves close  toler- 
ances, threading, deep 
drawing, side cores, 
horizontal bosses, metal 
inserts or other special 
techniques, look to Van 
Norman. 


Van Norman service in- 
cludes experienced ad- 
vice, engineering, de- 
sign, mold - making, 
molding, and finishing. 
permanent, trained staff 
of men who know their 
jobs. 


Van Norman is ready, 
equipped and organ- 
ized to work with you 
and you will like this 
service. Phone or drop 
us a line today. We 
can help you and help 


you quickly. 


Plastic 
Molding 
Since 1917 


MOLDING COMPANY 


Telephone Drexel 4477 
4631 S. Cottage Grove Avenue 
Chicago 15, Illinois 


| 


| 
| 





x % in. Radio Receptor Co., Seletron Div., Dept. S-44, 251 
W. 19th St., New York 11. 


APPLIANCE INDICATOR LIGHT 

Plug-button type indicator light for elec- 
tric ranges and other appliances has a trans- 
lucent molded plastics window in a chrome- 
plated frame. Button lights up when corres- 
ponding control switch or knob is set. Snap- 
prong design permits easy assembly by hand. 
Buttons are available in various sizes and come in many 
colors. United-Carr Fastener Corp., Dept. E-1, Cambridge 
42, Mass. 








Take a Look Under the Organic Finish Film! 


What goes on between the organic finish on your product 
and the metal base surface? Plenty ... if the surface 
hasn't been suitably prefinished to provide effective cor- 
rosion-barriers. You'll find a review of modern prefinishing 
methods and materials a valuable aid in specifying your 
protective finishes. SEE PAGE 839. 


COMPACT PERMANENT MAGNET MOTOR 

Totally enclosed permanent magnet motors are designed 
for applications requiring high power output while main- 
taining minimum size and weight. Housings are single- 
piece aluminum or magnesium die castings. Magnets are 
cast Alnico. Truarc retaining rings are used in shaft and 





housing assemblies. Brushes, brush springs and commuta- 
tors are oversize. Available according to user’s specifica- 
tions with output up to 1 hp, and in a wide range of speeds, 
voltages, shaft sizes and mounting arrangements. Model 
illustrated is a 25-watt unit, weighing only 15 oz. Ampex 
Electric Corp., 1155 Howard Ave., San Carlos, Calif. 


HEAVY-DUTY STEELS 

Series of four steels (designated U. S. S. SuperKore) 
with improved carburizing properties have been developed 
for parts such as heavy gears, shafts and pinions and similar 
applications where the heavy-duty service is encountered. 
These steels are said to show superior hardenability, there- 
by maintaining desired high core strength and developing 
the toughness required for the heavy-duty applications. The 
steels are also marked by improved machinability. Carnegie- 
Illinois Steel Corp., Carnegie Bldg., Pittsburgh 30. 


PORTABLE HIGH-VOLTAGE POWER SUPPLY 

Portable, high-voltage power supply for oscillographs 
(Type 263-A) provides continuously variable positive d-c 
output from 5000 to 10,000 volts, with loads up to 200 
microamp. It has been developed as laboratory equipment 
for extending the usefulness of oscillographs when exami- 
nation of extremely high writing rates is required. 

Unit comprises r-f oscillator with its own power supply, 
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New way to fasten seats 
SOLVES ASSEMBLY PROBLEM 


i __] 





ll 
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Bus designers faced a tough 
assembly problem in attach- 
ing seats to plywood floor- 
boards. With the under side 
inaccessible, ordinary fasten- 
ers wouldn’t work. But a splined B. F.Goodrich Rivnut gave 
them the perfect answer! 

Using a pneumatic heading tool, one man did the job from 
one side of the work. A strong bulge formed in the Rivnut, 
preventing pull-through. The splines took care of torque. 
And the still intact Rivnut threads provided a deep nut plate 
for attaching the seat. 

Perhaps Rivnuts will improve your product, reduce 
assembly time—or both! Why not consult a Rivnut engineer? 
Write B. F.Goodrich, Dept. EM-87, Akron, Ohio. 


HUN 


Read How Rivnuts Simplify Design 
IN NEW “RIVNUT DATA BOOK" 
Here’s the new edition, 40 pages packed 
with fastening facts. Fully illustrated, in- 
cluding step-by-step drawings of Rivnut 
installation. Lists types, sizes, load capac- 
ities, successful applications. For your free 
Copy, write to 


BETTER 
DELIVERIES 
ON ALL TYPES 


For more than 50 years—the Nation’s oldest exclusive 
Manufacturer of quality Commutators. Our Hillsdale 
Plant with new and improved facilities offers Greater 
Production than ever. 

Send Us Your Specifications 


HOMER COMMUTATOR CORP. 


190 NORTH WEST ST. HILLSDALE, MICH. 


an r-f step-up transformer, a half-wave rectifier, and a 
high-voltage filtering and metering system. Ripple voltage 
on output is less than 0.5 per cent. Power consumption: 
100 watts. Unit is housed in metal cabinet. Dimensions: 
10% x8%x 14% in. Weight is 24 lb. Allen B. Du Mont 
Labs., Inc., 2 Main Ave., Passaic, N. J. 


PLUG-IN ELECTROLYTIC CAPACITORS 
Plug-in electrolytic capacitors (Type QC) are available 
for test applications, and similar purposes, where quick 
capacitor changes are required. Hermetically sealed in round 
aluminum containers, these capacitors are provided with 


4-pin octal base mountings. Standard range of capacity and 
voltage combinations is available including multiple sec- 
tions. Units for special requirements are available, either 
in single or multiple sections. Cornell-Dubilier Electric 
Corp., Dept. H7, South Plainfield, N. J. 


MULTIPLE OILER 
Centralized lubricating device for oiling of multiple re- 
mote bearings consists of a transparent shatterproof plastics 
reservoir with nonspill valve and a main reservoir from 
which copper tubes lead to the remote oiling points. Main 
reservoir is fed from the plastics constant-level reservoir. 
Oil is maintained at an even level, insuring a well-regulated 


How to individual bearings and preventing overflow and 
flooding of bearings. A series of valves—one for each of 
the leads—permits flow to each bearing to be adjusted indi- 
vidually or turned completely on or off. System may serve 
more than one machine, or complex units with independently 
working parts. Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., 
Chicago 23. 


CAPACITOR-RESISTOR ANALYZER 

Bridge-type capacitance and resistance analyzer (TO-3 
Telohmike) has built-in d-c volt-milliammeter. Instrument 
incorporates new features for locating open, intermittent or 
shorted capacitors without removing item from the circuit 
being checked. Direct reading calibrated dial is color-coded 
to correspond with selector switch. Capacity ranges: 0.00001 
to 2000 mf in 4 steps. Resistance ranges: 2.5 ohms to 25 
megohms in 3 steps. D-c meter range is 0-15; 150; 750 
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Ordinary insulation wouldn't do! When 
Lindemann and Hoverson designed the Shelby 
L & H Electric Range, they required an insulation 
to withstand severe bending. Each time the well- 
type deep fryer is removed and the heating element 
raised . . . each time the oven element is raised for 


cleaning, the lead wires are subject to excessive wear. 


After using Bentley, Harris Extra Flexible 
Fiberglas Sleeving in this application for over a 
year, here is what they reported: 


“BH Fiberglas Sleeving has proy 


satisfactory in every way. It withstands the frequent 
bending without splitting or cracking. It does not 
react to the heat—either conducted through the 
wire or from the oven itself. The great flexibility 
and non-fraying qualities have aided considerably 
in speeding production.” 


Try BH Fiberglas Sleeving in your plant, in 
your own product. Learn why more and more 


manufacturers specify BH Fiberglas Sleeving for 


! products or to improve present models. 


BENTLEY, HARRIS MFG. Co., CONSHOHOCKEN, PA. 


*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U.S. Pat. No. 2393530). ““Fiberglas’’ is Reg. TM of Owens-Corning Fiberglas Corp 


USE COUPON NOW 


Bentley, Harris Mfg. Co., Dept. M-13, Conshohocken, Pa 


I am interested in BH Non-Fraying Fiberglas Sleeving for 


operating at temperatures of _ F. at - volts. Send samples so I can see for myself how 


(product) — Send samples, pamphlet and prices 


on other BH Products as follows: 


BH Non-Fraying Fiberglas Sleeving stays flexible as string, will not crack or split when bent. (1) Cotton-base Sleeving and Tubing 


NAME COMPANY 
DRS isa lamest 
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(0 Ben-Har Special Treated Fiberglas 
Tubing 
















pure carbon 





SPECIALLY MADE 
FOR 
SPECIFIC NEEDS 





The carbon brush your motor needs for effi- 
cient operation depends upon all the circum- 
stances which surround its use. Just any brush 
won't do. Pure Carbon engineers are special- 
ists in developing carbon brushes for individ- 
ual applications to fit all operating require- 
ments. 

Pure Carbon approaches your problem with a 
background of more than 30 years’ experi- 
ence. You can take advantage of this know]- 
edge and skill without cost or obligation. 
Simply write us, giving full details of your 





‘PURE CARBON CO., INC. 









| FOLDING DOUBLE CUPPED 

ae * WASHER LUGS * 

A SIZE and TYPE for every need! 
NO 


TOOLS 
REQUIRED 





| | a KRUEGER & HUDEPOHL 
: i y ig Solderless Terminal Lugs and Connectors 
‘ 4 THIRD AND VINE STS. CINCINNATI 2, OHIO 





| 
| 
| 
} 
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volts and 0.1.5; 15; and 75 ma. Direct-reading insulation 
resistance range is 0-2500 megohms. Electrolytic leakage is 
measured in ma at rated d-c voltage.. Capacity and power 
factor of electrolytic capacitors are measured with rating 
polarizing voltage applied. Dimensions: 134% x 10% x 5 in. 
Weight: 15 lb. Sprague Products Co., North Adams, Mass. 


PLUG-TIP SOLDERING TOOL 


Plug-tip soldering tool can be easily taken apart by re- 
moving four screws (see illustration) permitting quick re- 


@ . 





placement not only of the tip but also of the heating element. 
The mica-insulated, nickel-chrome heating element is pro- 
tected by a metal sheath. Soldering tool comes in four sizes. 
Vulcan Electric Co., Danvers 2, Mass. 


What Makes a Good Electrical Insulator? 


There’s more to selecting electrical insulation than the 
dielectric properties. . . . Physical properties, relative costs, 
ease in machinability, proper balance between characteris- 
tics of the materials and service required . .. these are 
some of the major points. You'll want to re-appraise these 
basic considerations. SEE PAGE 81. 





MANUALLY OPERATED 
ROD-CUTTING MACHINE 


Manually operated machine 
(Di-Arco Rod Parter) cuts 
rods rapidly and to close toler- 
ances. Adjustable cutting heads 
provide wide choice of cutting 
holes to match the exact diam- 
eter of the material being part- 
ed, thereby preventing loss of 
concentricity. Model No. 1 has 
capacity of 42 to 3¢ in., round 
steel bar. Model 2, a capacity 
of 46 to % in. Two operating 
handles are provided—one for 
rapid cutting of small diameter rods and a longer offset 
handle for heavy parting-off operations. Powerful multiple 
lever arrangement uses Torrington roller bearings. Machine 
is particularly adaptable for cutting small diameter rods for 
component parts of precision instruments, etc. Although 
primarily designed for cutting metal rods, the machine can 
be used for many types of plastics, fiber, rubber, wood, and 
other materials. O’Neil-Irwin Manufacturing Co., 309 8th 
Ave., Lake City, Minn. 


CORRECTION 
A correction has been received in the specifications of 
the sintered metal alloy described on page 124, June, 1947 
ELECTRICAL MANUFACTURING. (Mallory 1000 Metal, man- 
ufactured by P. R. Mallory & Co., Inc., Indianapolis 6.) 
The modulus of elasticity is 20 million to 40 million psi 
instead of 20 thousand to 40 thousand as. originally given. 
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Reg. U. S. Pat. Off. 


BOTH ARE nthe 


SELF-LOCKERS SS. 


Each has the KNURLED Cup Point that makes them “Unbrako” Self-Lockers, 
because the knurled points dig-in and stay dug—regardless of the most chattering 
vibration. Yet, they can be used over and over again, so everything considered, it’s 
no wonder that untold millions are being used throughout industry. 


Each has the internal wrenching feature that facilitates high torques, compact de- 
signs, weight- and space- saving. Available in sizes from +4 to 112” in diameter. 
Write for your copy of the “Unbrako” Catalog. It describes these and other Studens: ad. teddies 
“Unbrako” Socket Screw Products. ies sebniend with 


“Unbrako” and ‘Hallowell’? Products are sold entirely through Industrial Distributors. eS 


Knurling the threads of The “Unbrako” Socket Head You can’t screw sock- 
this ‘““Unbrako’’ Socket Cap Screw is a time-saver. Its et screws in or out 
Set Screw, as shown, knurled head provides a slip- without a hex socket 
turns it into a most and fumble-proof grip, even wrench, so why not 
excellent Self-Locker— though the fingers and head get our No. 25 or No. 
for use where the points be ever so oily, therefore it 50 “Hallowell” Hol- 


such as: flat, dog, cone can be screwed-in faster and low Handle Key Kit 
and oval do not lend farther before it becomes nec- which contains most 
themselves to knurling. essary to use a wrench. all hex bits. 


Kits: Pats. Pend. 


OVER 44 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX(ELZ§)- BRANCHES: BOSTON - CHICAGO + DETROIT + INDIANAPOLIS + ST. LOUIS + SAN FRANCISCO 
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UNUSUAL 


Lewis is recognized by more and more 
customers every day as an unusual 
source of springs. In these days of 
“synthetic”, materials, mediocre work- 
manship and undependable service, 
they find it a real pleasure to be assured 
of our consistent high quality materials, 
expert workmanship and iepenible 
service. Lewis prides itself on three 
basic features: 


A. Engineering and Know-How... Lewis engineers, 
experienced in all phases of spring design and 
production, are available to work with you at all 
times. They give you the necessary time, thought 
and attention to solve any spring problem you 
may have, no matter how large or small. They 
help assure you of the best and most economical 
springs for your products. 


B. Methods and Equipment...Latest equipment 
operated by skilled workmen insure springs of 
high quality. Modern control, testing and inspec- 
tion techniques used by Lewis are your safe- 
guards against inferior products. You'llunderstand 
why our customers often refer to “unusual” 
Lewis Spring quality. 


C. Attention and Service...Lewis offers prompt 
service and delivery, a feature that you will 
appreciate. Your production schedule is our 
schedule and expediters see that products are 
completed on time. 


There is a Lewis representative near you, 
ready and anxious to help solve your spring 
or wireform problems. There’s no obligation. 
Just drop us a line. 


LEWIS SPRING & MANUFACTURING COMPANY 
2646 WEST NORTH AVENUE CHICAGO 47, ILLINOIS 
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Development Shop and Laboratory 
in a Manufacturing Organization 
(Continued from page 109) 





a duplicate set, depending upon requirements to be 
met. In other cases, contracts are made with suppliers 
for a specific schedule of deliveries, usually from two 
or more sources or for complete fabrication withi: 
Philco plants. 

Naturally, no new design is released to production 
until it is known that the necessary production facilities 
are ready or will be in readiness to meet whatever 
schedule is laid out. If a new process or new tooling 
concerning which foreseeable uncertainties exist are 
considered desirable, arrangements are made for pilot 
runs or for evaluation of results in time to see that 
schedules can be met. 

As no new model is released to production until tests 
indicate that it will fully meet performance requirements 
and safety tests, a well equipped laboratory is provided 
to make these tests. They include not only tests on the 
prototypes assembled in the model shop but tests of 
individual units including some that are being con- 
sidered for purchase from suppliers. 


VARIED TEST EQUIPMENT 


Tests made fall into too many categories to be de 
tailed here but it may be said that there is, in effect, 
a large group of laboratories each engaged in its own 
group of tests of a particular type and each provided 
with many instruments and other facilities to maintain 
and measure the conditions and performance applying. 
There is, for example, a large layout of separate test 
ing rooms, some hot and some cold, some having com 
plete air conditioning and some providing the most un- 
favorable and severe conditions that the products may 
be called upon to undergo in service. 

Many of the instruments employed are electrical types 
whether for direct measurement of electrical units or 
for temperature or other purpose. For prolonged tests, 
some of which run day and night continuously, many 
recording instruments are used. Where test rooms are 
uncomfortable for observers (as for example one that 
is maintained at 104 F), where the presence of an ob- 
server might upset the controlled conditions being 
maintained or where it is more convenient for the 
observer to remain outside the test room, remote-control 

panels with plug-in boards are set outside with electric 
| wiring to the thermocouple or other devices inside. 

Somewhat unusual is a room mounted on beams 
which in turn rest on spring and rubber supports to 
insulate the room from noise that might otherwise be 
transmitted through its walls. This room has sound- 
insulated walls, a background noise level of only 20 
decibels and is employed for tests to determine the 
degree of quietness attained in the operation of re- 
frigerators, freezers and single-room air conditioners. 


|that it is feasible to attain. 
| The laboratory staff is divided into five groups. 
| These cover, respectively, domestic refrigerators, home 


There is also a room in which refrigerating units are 
% Ri NGS subjected to a 50-micron vacuum as a means of in- 
'suring the closest approach to complete dehydration 
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HOW THESE PATENTED 


Help Reduce Production Enns f 


oY electric motors, generators 


v portable tools 
oY domestic appliances 


oy fans 
oy pumps 
ov small high-speed devices 


These unique Norma-Hoffmann bear- 

ings are equipped with removable, 
replaceable seals. The thick felt seal, 
compressed between demountable, 
hardened spring washers, is entirely 

within confines of both rings and therefore 

is not exposed to injury. With the recessed 
inner ring, it forms a labyrinth that excludes 
foreign matter and retains the grease. Special 


seal construction eliminates race distortion; 
assures dimensional exactness and quiet running. 
Because of these features the Felt Sealed 
Bearings can help save production costs 6 ways: 


1. The built-in felt seal elimi- 
nates need for external sealing 
parts; saves machining, drilling, 
tapping 


2. More campact, simplified 
mountings result. 


4. Prepacked with Norma ‘Sta- 
bility-Tested’’ grease, insures 
against ‘dry’ bearings. 

5S. Seal retains grease; excludes 
dirt. 

6. Full width outer ring obviates 


= need for steel inserts in soft 


3. Assembly is speeded up. metal housings. 


NORMA-HOFFMANN 
Precision BEARINGS 


NORMA-HOFFMANN BEARINGS CORPORATION 
STAMFORD, CONNECTICUT 
FIELD OFFICES: New York, Chicago, Cleveland, Detroit, 
Pittsburgh, Cincinnati, Los Angeles, ’ 
San Francisco, Portland, Ore., Seattle, Phoenix 


Single Felt Seal 
Ball Bearing 


Single Felt Seal Ball 
Bearing with Shield 


AUGUST 1947 

















N-WeL custom BUILT 
TRANSFORMERS 


BELOW — Tapped Primary 
of 200/240 V, Secondary 
of 57/85 V at % KVA. 
Made for DC rectification 
for dry type rectifier. 













ABOVE 
3 Phase, Plate 
Rectifying Trans- 
former 240/ 33 V 
or 12Y% KVA. 
Designed for 40° 
rise. 134% Regu- 
ation. 





==—— MADE TO YOUR ORDER 


N-W-L> custom BUILT TRANSFORMERS 
are meeting the unusual and special require- 
ments of electrical manufacturers every- 
where. The makers of many instruments 
and machines for laboratory and research 
purposes as well as for industrial uses have 
benefited by our special knowledge. We 
design and manufacture in any quantity to 


meet your requirements. 


Over 25 years of “Know-How” in the 


business of Custom Transformers for 


special or individual applications. 


NOTHELFER 


WINDING LABORATORIES 
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freezers, air conditioners, electrical equipment and mis 
cellaneous tests, among the latter being tests for nois: 
level, pressures and humidity. Electrical tests includ: 
those on the compressor motor and those on relay: 
lamps, switches, wiring, condensers and any other elec 
trical component needed. Most electrical units ar 
purchased, as Philco makes chiefly compressor units, 
cabinets, evaporators and equipment that goes in re 
frigeration compartments. 

All work done in the laboratory is under the engi 
neer in charge who, in turn, is responsible to the chief 
engineer. The laboratory engineer cooperates closel 
with various project engineers, however, and is set up 
to keep them informed on the performance of items 
that they are developing. 

If tests reveal faults in items of equipment or in pro 
totypes or any failure to meet the requirements and 
specifications set up, the project engineers concerned 
are promptly informed so that they can take the nec 
essary steps to correct shortcomings before production 
of the particular component is undertaken. 

Besides equipment for testing complete refrigerators, 
freezer chests and air conditioners, and the components 
required for these, the company provides, of course, 
for basic tests of materials used, including those of 
non-structural character such as insulation and finishes. 
Purchases of these are governed by specifications that 
have to be followed in checks that are made on ship 
ments before these are released for use in production. 





@ @ Unusual in low-pressure laminated plastics design are 
these seven large rings and three vacuum manifolds that 
form the component parts of the vacuum chamber in the 
University of California’s new 300-million-electron-volt syn- 
chrotron. Largest of the rings is 8 ft in diameter and 
weighs 650 lb. Parts were produced and finally assembled 
at the General Electric Company’s Pittsfield, Mass., plant. 
Material used was glass-fiber base polyester-resin-bonded 
laminate chosen to provide the necessary compressive 
strength and insulating characteristics. Specially developed 
G-E varnish, was used for final treatment to assuré« 
vacuum tightness, density, etc. 
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Speed Wut are stronger 
than you might think 


® Here’s convincing proof of SPEED NUT 
holding power! A single fender type SPEED 
NUT weighing less than half-an-ounce, and 
used with a 5/16—10 Acme bolt, held 
together the two brackets suspending this 
3,325-pound car. 

© These photos were taken ten years ago, 
during the test that proved to automotive 
engineers that SPEED NUTS had what it 
takes for automotive assembly. Since that 


in Canada: Wallace Barnes Co., bid., Hamilton, Ontario 
in England: Simmonds Aerocessories, Lid., London 


MORE THAN 4000 


time, hundreds of millions of SPEED NUT 
brand fasteners have been used by car and 
truck manufacturers to speed up production 
and drastically reduce assembly costs. 

® Other industries, too, are enthusiastic 
about the SPEED NUT System of Assembly. 
Hadn't you better check these stream- 
lined fasteners now, to improve the 
assembly of your product? A letter will 
bring full details. 


TINNERMAN PRODUCTS, INC., 2042 Fulton Road, Cleveland 13, Ohio 


in France: Aerocessoires Simmonds, S$. A., Paris 
in Australia: Aerocessories, Pty. Lid., Melbourne 


SHAPES AND SIZES 


Trade Mork Reg. U.S. Pot. Off 


2 8 Ff? & @ Ff FASsS.TENION G 8S 
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HEX-SOCKET SE 


In collars, pulleys, couplings of all types, 
ALLEN Hex-socket Screws grip with 
never a slip. Formed and threaded by 
Allen-perfected processes, applied se- 
lectively to produce the strongest pre - 
cision screw in a given size. High 
Class 3 fit standard; Class 4 on special 
order. Call your local Allen Distrib- 
utor for samples or demonstration. 


THE ALLEN MANUFACTURING COMPANY 


HARTFORD 1, ¥& Yeas. %& CONNECTICUT, U.S.A 













What the Engineers and Designers 
Have Done to Electric Ranges 
(Continued from page 105) 


preheating cycle is from 4000 to 5400 watts. Two 
thirds of the ranges employing a preheating cycle have 
an automatic control to cut off the preheat when the 
oven has come up to temperature. The others contro! 
the preheat with a switch on the splash guard. 

The open-wire broiler and baking elements at the top 
and bottom of the oven are supported on wire frames 
insulated by ceramic insulators in most cases. Some of 
the manufacturers have placed the baking unit inside the 
liner, others have placed it in a special recess while a 
few have held it in position by means of rivet studs. One 
manufacturer, using a tubular sheathed baking element 
has designed the unit so that it can be raised to the cen 
ter of the oven, converting the oven into a small “speed 
oven” for rapid baking. A removable aluminum oven 
floor, fastened to the baking unit, also speeds up the 
oven and simplifies the cleaning of oven spill-overs. 

The broiler units at the top of the oven are open-wire 
or tubular sheathed, mounted on button clips, wire sup 
ports, welded brackets or rivet studs. One manufacture: 
has embedded an 18-foot heating element in the insula 
tion outside the oven liner, increasing the usable oven 
space by 25 per cent, and, at. the same time, improving 
the heat circulation. Each manufacturer has tried to 
increase the efficiency and utility of his oven by placing 
the heating elements as conveniently as possible so as to 
obtain maximum broiling and baking power. However, 
one manufacturer injects a note of discord in the picture 
by providing an additional compartment for cooking 
meats with low-temperature radiant heat to retain the 
juices and flavor. He claims meat so cooked approaches 
the results obtained by barbecuing over an open bed of 
coals which is the antithesis of the fast broiling striven 
for by the other manufacturers. 

Many of the electric ranges are equipped with food 
warmer compartments in addition to the ovens. The 
power consumption of the warmer element ranges 
from 175 to 600 watts with 250 watts being the most 
popular size. Provision of the warmer drawer sacri 
fices some of the storage space in the range but the 
proponents of the warmer compartment maintain that 
it is a valuable feature of the electri¢ range. All have 
storage drawers, the size depending upon the room 
taken by the oven and the warmer compartment. They 
are made of sheet metal and 67 per cent move on roll 
ers, 22 per cent on ball bearings, while 11 per cent 
slide on side channels. 

The temperature of all the ovens is controlled by 
hydraulic or bellows-type thermostats and 50 per cent 
of the manufacturers providing a warmer compart 
ment control its temperature with a bimetallic-type 
thermostat. The others merely control the warmer 
drawer heating element with a switch mounted on the 
splash guard and limit the temperature by balancing 
the radiation losses against the heat generated in the 
low-wattage element. 

An electric timer is standard equipment on all but 
one of the electric ranges studied and it can be so 
equipped when specified. The synchronous timing motor 
mounted on the splash guard also is used to operate at 
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Wow... A LABEL 
THAT MEANS BUSINESS! 


Here is tangible evidence of lasting quality 
that’s a big, new selling tool for manufac- 
turers of lamps, clocks, radios, fans, and other 
light-duty appliances. 

It’s a distinctive new label —to be put on 
by you, the manufacturer — that tells dealers 
and consumers alike that your products are 
equipped withstrong, safe, attractive Flamenol* 
cord sets. Smart merchandisers everywhere 
find that these cords with the practically un- 
breakable molded-on plastic plug add a strong 
selling point to your product. And when it’s 
your product that bears the label — with the 
best-known name in electricity on one side and 
five big selling features on the other — it’s 
pretty sure to mean more business for you. 

But be sure that you. get the full benefit of 
the Flameno! label’s selling power. Ask your 
supplier today for theabels you need, or write 
for more information te Section Q73-822, 


General Electric Company, Bridgeport 2, Conn. 
*Trade-mark Reg. U. S. Pat. Off. 


TRY THESE SF EASY STEPS 


TO BOOST YOUR SALES 


Flamenol Cord Set on every lamp, radio, 


¥ Make sure that there’s a General Electric’ 
or light appliance you sell. 


the distinctive G-E Flamenol tag. GENERAL ELECTRIC 


: WHY THIS PRODUCT IS 
= Make sure that they are labeled with EQUIPPED WITH A 


>. a. 
ee 


Make sure that your customers know about POWER CORD 
the extra value they receive— by pointing © teatnéendnad 


out the features listed on the label. © Plog te genstially uniocstalle 


© Cord stays new looking — always 
© Does not fray or kink unnecessarily 


GENERAL @ ELECTRIC (:=2"--— 
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Model 53 Kiozure which is produced in a range 
- of sizes for 3"to 10”shafts. Model 63 K.iozurgs, 
employing the same engineering principles but 
y/ differing in details of design, are made ina range 
of sizes from 4%" to and including 3” shafts. 












Application of 
Garlock KLOzZURE 
to Double Reduction 
Motorized Reducer. 


KLOZURE Oil Seals 


Models 53 and 63 


Extreme sensitivity and flexibility of these new 
Models 53 and 63 Kiozures reduce friction to 
a minimum and provide an efficient seal even 
on shafts having considerable “whip”’ or lateral 
movement. They give superior performance on 
high or low shaft speeds. For use under various 
operating conditions and on many different 
kinds of equipment. Write for new catalog. 


THE GARLOCK PACKING COMPANY 
PALMYRA, N.Y. 
In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 
60th Anniversary 1887 —1947 








electric clock and the “on” and “off” period can be 
pre-set conveniently. Hence it is possible to have the 
electric-range units controlled by the timer turn on, 
perform their cooking functions, and then turn off 
while the range is unattended. In addition, most of the 





General Klec. Co 


Fig. 10—The deep-well cooker may be provided with a 


clamping cover to permit its use for pressure cooking. 


ranges are equipped with an elapsed-time signal which 
can be varied from one to 60 minutes, actuating a 
buzzer to remind the cook that the interval has elapsed. 
The timer can be switched into the oven circuit, the 
660-watt appliance outlet circuit provided on all the 
ranges, and in 60 per cent of the cases into the deep- 
well heating element circuit. One range also is designed 
to cut the timer into the right rear surface unit and 
one into the right front heating element. 

Signal lights at the switches are used extensively to 
indicate which heating elements are in operation. All 
provide a signal light on the oven and 91 per cent on 
the surface elements. One-third of the ranges having 
warming compartments use signal lights to indicate 
when they are in operation. Most of the signal lights 
operate on 115 to 120 volts except when neon lights 
are used. These operate on 230 to 240 volts. One 
manufacturer uses 40-volt signal lights and reduces the 
line voltage by means of resistors in series with the 
lights. In addition to the signal lights, all the ranges 
are equipped with lights on the splash guard to illumi- 
nate the work surfaces. The trend in these lights is 
toward the fluorescent because it permits greater flex- 
ibility in styling and lends itself to sleek streamlining. 
However many still are using incandescent lamps and 
integrating the housing and reflector into the contour 
of the range with very pleasing results. 

Since all the electric ranges are approved by Under- 
writers’ Laboratories, the wire used is approved range 
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one-coaT WRINKLE 


is Standard for Radio-Electronic Instruments 


SEE Wrinkle [f the most-used finish for instruments and cabirrets in the radio and electronics 
industries, because . . - DTT requires no surface preparation. One coating 

of WEEN dipped or sprayed) covers minor surface imperfections in sheets, castings, 
stampings, forgings, die castings, etc., cutting untold hours and dollars from 

production finishing costs. 


Caries also the industry standard for office machines and 
equipment, for precision tools and instruments, for scientific apparatus, 
for photographic equipment, for electric motor cases, for 
electric and pneumatic tools, machine tools. 


BUY . .. Hour saver... Dollar maker... 
from any of the more than 200 licensed manufacturers. 


New Wrinkle, Inc. « is. verry st. + parton 2, ais 


potter rn 


Testimonial .. . “eng. = 
“Low reflective value 3 * ee ; . res NEW WRINKLE, INC., 137 N. Perry S$t., Dayton 2, Ohio 
. + + better camouflage LER © Please tell me about the application of Wrinkle 
for scratches and bet- ; Lie coatings on 
ter wear for field work 
. +» any irregularities ae ee Name Title 
in material or assem- we Nl 
bly and fabrication are ‘ ; 
minimized." i san eS Street 
RADIO CORPORATION meme : : 

OF AMERICA “See 8 as ms . i re 
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NOW SHIPPING from STOCK 
Couplings for the Electrical Industry 


LOVEJOY L-R 
iia Flexible Couplings 


New type “C” with 
added p:otection. Ore 
of fine from 1/6 to 
2500 H.P. 

Pats. and Pats. Pend. 





- If electrical insulation is one of your cou- 
pling problems, you'll find the answer 
in LOVEJOY L-R Flexible Couplings. 
Construction and cushion materials 
adapted to every kind of industry in- 


Love’oy L-R Resilient 
Alignment Couplings 
Coriect for misa.i ya- 


Take wp shock ond = ciyding electrical manufacturing and 
Adiust for reversing = equipment. Many couplings immedi- 
so a ately available from stock. Non-lu- 
Oscillation bricated. Send for Catalog and quick 


Endwise displacement 
Resist heat, cod, 
moisture, fumes, 

oil, dirt, etc. 


LOVEJOY FLEXIBLE COUPLING CO. 


5049 W. LAKE ST., CHICAGO 44, ILL. 
Also Mfrs of Lovejoy-IDEAL Variable Speed Transmissions 


finding Selector Charts. 


WHAT ARE YOUR 


INSULATOR 


ae Sah 





Your insulator application may be unique, your specifica- 
tions rigid. But you will find Universal engineers anxious 
to cooperate in the quantity production of your needs. 
And you will benefit by advantages found in few insulat- 
ing materials. Universal porcelain insulators have high 
dielectric and physical strength. They resist shock, strain, 
heat, cold, fumes, moisture and most acids. They do not 
carbonize nor corrode. They withstand years of hard 
service. What are your insulator requirements? Write 
us about them teday. 


me UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 








wire. The manufacturers are about equally divided on 
the feasibility of using prefabricated wiring harnesses, 
43 per cent of those canvassed using them to some 
extent and 57 per cent not finding it practical with 
their designs. All take special precautions to protect 
the wires from mechanical abrasion and spillage. The 
most pronounced trend in wiring is the elimination oj 
clip-type contacts on the heating elements and design 
ing the range so that it can be serviced from the front 
The clip-type contacts on the heating elements ar 
eliminated by providing sufficiently long leads on the 
elements so that they can be lifted out of normal posi 
tion before disconnecting. Servicing the unit from the 
front simplifies the wrap-around frame construction 
and permits the range, placed flush with the wall, t 
he serviced in position, 

In addition to the features of modern electric ranges 
already described, there are other features not univer 
sally adopted but of interest. One manufacturer incor 
porates a 2500-watt fan-type space-heater in his range 
below the switch panel under the surface units. I 
summer the fan can be used alone to circulate air. Also, 
his oven door has two stop positions, one for broiling 
and one for cooling. Another manufacturer adjusts his 
oven doors at 350 F to assure lasting fit and lowe: 
heat losses under actual operating conditions. Anothe: 
provides glass oven doors as optional equipment. 


APARTMENT-HOUSE RANGES 


‘The space-saving or apartment house ranges deserv 
more than the passing mention. These units fall into tw: 
general categories. The first includes those ranges 
which reduce the floor space by placing the oven unde: 
the four surface units, eliminating the storage spac« 
and reducing the width from approximately 40 to 21 in 
The wattage of these ranges is substantially the same as 
that of the standard range, requiring the standard 
115/220-volt, 60-cycle, 3-wire service. However, it 
some apartment installations the 115/220-volt, 3-wire 
service of the proper capacity is not available. Fo: 
these applications the space-saving ranges of the second 
category are desirable and practical. 

Such a unit, sometimes looking more like a refrigerato: 
than an electric range, combines a surface unit with ar 
oven, uses a maximum of 1650 watts at 110-120 volts s: 
that it can be plugged into any appliance-circuit outlet, 
and furnishes all the cooking requirements for light 
housekeeping. One typical product is 22% in. wide. 
14% in. deep, and 43% in. high. The combination sur 
face unit and oven occupies the upper half of the range 
and the lower half is a large storage compartment. The 
spot-welded, sheet-steel wrap-around body is finished 
with white baked enamel. The 18 in, wide x 10% in. 
deep x 14 in. high oven is finished on the inside with 
porcelain enamel and insulated with 2 in. of glass wool 


‘The oven racks are made of nickel-plated iron wire and 


the broiler pan of sheet steel, porcelain-enameled. 

Two open-type heating units are provided. One is a 
1650-watt element embedded in cement and wrapped 
around the outside of the oven lining, thermostatically 
controlled for baking, while the other is a double unit 
having a total rating of 1650 watts located either inside 
the liner at the top for broiling or at the bottom of the 
oven for surface cooking. Hence two vessels can be 
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Fine Quality Steel... 


AUGUST 1947 


Hundreds of manufacturers in the Middle West turn to 
Granite City for fine quality steel tailor-made to their 
own particular specifications, for Granite City is the 
logical supplier for this great industrial area. 


The facilities of the Granite City Steel Co. have always 
been large enough to employ the most modern manufac- 
turing processes developed by the steel industry... yet 
small enough to pay scrupulous attention to details that 
produce steel of fine quality. For the best in quality, 
specify Granite City Steel. 


Granite City Steel Company 


GRANITE CITY, ILLINOIS 


Chicago ¢ Cleveland / am) Milwavkee © Memphie 
Houston « indianapolis O22000- aa STEEL } Minneapolis ¢ Moline 
fr New York © St, Lowis 


Kensas City ¢ Los Angeles a 


WOT ROLLED SHEETS + COLD ROLLED SHEETS + STRIPLATES + STAINLESS-CLAD © TIN PLATE 
VERNE PLATE o ELECTRICAL SHEETS © TIN MILL PRODUCTS - PORCELAIN ENAMELING SHEETS 
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Attention: Manufacturers of 





Small Appliances— 


| Do you have immediate need for 


* ASBESTOS OR GLASS 
INSULATED LEADWIRE? 


- HEATING ELEMENTS? 
- HEATING UNITS? 


Write us regarding your requirements. We are expe- 
rienced manufacturers of these items and solicit your 
inquiries. 


THE LEWIS ENGINEERING CO. 


WIRE DIVISION 


NAUGATUCK, CONNECTICUT 


SIGNALING TRANSFORMERS 


For the operation of 
A.C. annunciators, con- 
trols, horns, recorders, 
relays, etc., requiring 
greater low voltage 
power that can be sup- 
plied from bell ringing 
transformers. Designed 
for intermittent duty. 








Covers removed to show 
wiring compartments 
for primary and second- 
ary circuits. 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 
DETROIT 7, MICH. 






















heated on the surface unit simultaneously or the range 
can be used for broiling or baking. The heating elements 
are controlled by four-position, three-heat switches and 
a selector switch is provided so that only one of the 
units can be used at one time. Hence, the maximum 
wattage obtainable at any one time is 1650 watts, assur- 
ing that the branch circuit will not be overloaded. This 
type of range represents ingenious engineering and 
should fill an important need for electric cooking in 
bachelor and efficiency apartments. 

Another recent product in the “bantam” category is 
shown in Fig. 8. This is designed to combine oven and 
surface units, the same 1650-watt heating element serv- 





Lunues, crary o& Clark 

Fig. 8—A “bantam” range for apartment use with 

maximum demand of 1650 watts. The square switch 

handle is shown at A. Arrows at left indicate alterna- 

tive positions of removable elements B, below for 
surface cooking, above for broiling. 


ing both purposes alternately. By placing the removable 
element at the top of the enclosure, it becomes a broiler. 
When using it in the bottom for surface-unit operations, 
the door is left down and serves as a shelf. In addition 
to the removable element, a thermostatically controlled, 
1650-watt heating element is built into the walls of the 
enclosure. A manually operated switch controls the heat 
when broiling or surface-cooking and a selector switch 
determines the type of operation. Of course, the demand 
is limited to 1650 watts at all times. The base below the 
range provides storage space. 

Something new for the postwar kitchen is the built-in 
electric range, a compact, stainless-steel one-piece cook- 
ing unit with a separate, standard-size, stainless-steel 
oven. Both units are installed as permanent fixtures in 
any part of the kitchen, at any preferred height, to con- 
form with individual taste and structural limitations. 
The cooking top in the product illustrated, consisting of 
three heating units and a 5-qt deep-well cooker, is of 
stainless steel and measures 17% in. wide x 45 in. long 
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You save materials—speed production 


on wire connections when you use 
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r ‘ 
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(THE SOLDERLESS, TAPELESS WIRE CONNECTORS) 


SCREWS ON—Like a nut ona bolt! 


Not only do you reduce material costs but also step 
up production and improve quality when you use 
Ideal “Wire-Nuts” wherever wire connections are 
required in the manufacture of electrical appliances, 
lighting fixtures, tools, machinery, etc. 

There's no eyeletting of leads, no twisting of wires, 
no soldering, no taping, no mounting of terminals— 
just screw a “Wire-Nut” on the stripped wires and 
you have a strong, dependable, compact connection! 
Any one can do it... releasing skilled workers for more 
important assembly work. 

“Wire-Nuts” listed by Underwriters’ Laboratories, 
Inc. Millions in use! Available now in sizes for all 


usual wire combinations from two No. 18 through — 


three No. 10, solid or stranded. Investigate the many 
advantages of these modern, precision-tested wire 
connectors. Mail coupon for Free Samples, Application 
Manual and cost data. *Trade Mork Reg U.S. Pat. Off. 
Patented No. 1,933,555 
BUY 


“WIRE-NUTS” FROM 
YOUR JOBBER 
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—------------ 


MAIL COUPON 
FOR FREE SAMPLE 


WIRE-NUTS WITH COM- 


PLETE APPLICATION 


rT PCY ACL) 


IDEAL INDUSTRIES, Inc. 
1008 Park Avenue, Sycamore, Illinois 


Please send me FREE SAMPLES of “Wire-Nuts” and 
illustrated application Manual 


We join__No. wires with No. wires 
Name 

Ie 

Street 


City Zone NE etneatnennecn 
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WITH WALKER-TURNER 
FLEXIBLE SHAFTING 


ap CONVENIENCE of controls means.much to the effi- 
ciency of your products. Group your controls where 
they're most convenient, and connect them with strong, 
sensitive, smooth, low deflection, Walker-Turner 
shafting. 


eh SAVE SPACE with Walker-Turner flexible shafting, 
which needs less space than gears or universal joint 
connections. Permits more compact arrangement of 
components. 


© SPEEDS ASSEMBLY. Simply slip the shaft 
fittings into sockets, tighten the casing 
coupling nuts, and the job's done. No fuss 
over shaft alignment. No backlash adjust- 
ments. 


QO SPEEDS SERVICING: By loosening only one 
nut, the flexible shaft can be disconnected, 
permitting removal of control elements, or 
free access to parts behind the ‘shaft. 
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The correct Walker-Turner shafting ¥ 
improves controls in hundreds of elec- = 
tronic, automotive, and machine ap- iy 
plications. Call on our engineering Sj 
experience and special manufacturing AG 


fig 


facilities at no obligation to you. 
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FLEXIBLE SHAFTING 


FOR REMOTE CONTROL AND POWER TRANSMISSION 












with a 34 in. rise for the switch panel. The rough-in 
box is 1034 in. deep and the whole is installed in a cabinet 
to the builder’s specifications. In this way the cabinet 
is designed to be a convenient work height for the home- 









Thermador Elec. Mfg. Co 


Fig. 9—Self-contained surface-cooking unit and 
independent oven may be built into owner’s kitchen 
in any manner his architect may specify. 


owner, and work space around the cooking top depends 
on the owner’s preferences. Below the rough-in box, the 
space can be utilized by shelves to keep cooking utensils 
handy. The oven can be installed at any height, prefer- 
ably waist-high. The front of the oven measures 20 in. 
wide by 24 in. high and fits into any cabinet with an 
opening 16 in. wide, 1534 in. high and 24 in. deep, with 
a small hole at the back for the conduit. It is insulated 
with glass fiber and lined’ with porcelain enamel, with 
automatic oven-temperature control of the hydraulic 
type, and non-tip oven racks. It is equipped with a 
timer clock which will automatically start and stop the 
oven and an elapsed-time signal for timing any cooking 
operation from 1 to 60 minutes. 

The following companies cooperated in this survey: Admiral 
Corporation, Chicago; Associated Products, Inc., Akron, Ohio; 
The Crosley Division, Avco Manufacturing Corporation, Cin- 
cinnati; Electromaster Inc., Mount Clemens, Mich.; Estate 
Heatrola Division of Noma Electric Corporation, Hamilton, 
Ohio; Frigidaire Division, General Motors Corporation, Day- 
ton, Ohio; Gibson Refrigerator Company, Greenville, Mich. ; 
Hotpoint Inc., Chicago; Kalamazoo Stove & Furnace Com- 
pany, Kalamazoo, Mich.; Landers Frary & Clark, New Britain, 
Conn.; A. J. Lindemann & Hoverson Company, Milwaukee; 
Rutenber Electric Co., Marion, Ind.; Thermador Electrical 
Manufacturing Co., Los Angeles; and Westinghouse Electric 
Corporation, Pittsburgh. 
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NEW OPPORTUNITY 
eal ee Lata eee a 


GOOD SHAFT SHOULDERS 
AND FACE 


FACTORY GREASE PACKEL 
LARGE GREASE CAPACITY 
BREATHING AND GREASE 
EXPANSION SPACE. — ae 


STANDARD LOAD 
CAPACITY 


WIDE TYPE PLYA-SEAL BALL BEARING 


YOU can simplify complicated assemblies . . . elimi- 
nate parts... then you can cut out machining opera- 
tions. Costs of both manufacture and maintenance come 
down. That’s why manufacturers have said that Fafnir 
did a lot of things at one time when they developed the 
Wide Type Plya-Seal Ball Bearing. It has its own grease 
chamber and breather provision. Contaminants can’t 
get in and grease can’t get out. , 

It’s a single row bearing in a double row width. 
Plenty of room for extra grease, plus room for grease 
expansion due to aeration under high speeds. Better 
shaft support ...no slippage. Full face on inner ring 
for complete shouldering. Three-piece seals . . . synthe- 
tic rubber washers supported between two steel retain- 


MOST COMPLETE LINE IN AMERICA 


AUGUST 1947 


ing rings to prevent buckling or bulging. Proof against 
common contaminants and temperature extremes. Seals 
easily removed and replaced as frequently as desired 
without injury to bearing or seals. It’s a ball bearing 
you can tuck away inside a machine and forget for years, 
yet it’s ready for complete inspection in a minute. 

Still another opportunity for machine designers, 
product engineers, manufacturers to cut out unneces- 
sary parts, to cut costs, to build extra dependability and 
minimum maintenance into their machines. Your in- 
quiry about the new Fafnir Wide Type Plya-Seal Ball 
Bearing will receive prompt attention. Fafnir engineers 
will work mind-to-mind with your engineers. The 
Fafnir Bearing Company, New Britain, Conn, 
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STARTERS 


FOR ALL STANDARD 


FLUORESCENT 
LIGHTING EQUIPMENT 


Made to exacting specifications, SOLAR Fluores- 
cent Starters are engineered to insure efficient 
lamp performance and are pre-tested in actual serv- 
ice. A twist of the wrist locks them firmly in posi- 
tion for perfect starting contact. For new equip- 
ment or replacement. 


\ STARTER 


Prompt - Dependable 
- Quick — “P-D-Q” 
Starters start in one- 
second or less. For 


better performance,, 


longer lamp life, less 
maintenance, it’s 
SOLAR “P-D-Q” 
Starters. 


U. L. APPROVED 





STARTER 


SOLAR “Glow-Type” 
Starters give dependa- 
ble starting and restart- 
ing in two to three sec- 
onds. Approximately 


6,000 lamp starts per 
starter. Reliable — eco- 
nomital. 


U. L. APPROVED 





SEND DATA SHEET No. V-8b 
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Street ....... 


Type of Business 


SOLAR ELECTRIC CORPORATION 


FACTORY and SALES OFFICES 
WARREN, PENNSYLVANIA 








The Design and Performance of 


Permanent Magnet Rotors 
(Continued from page 113) 






to enable alnico IV to be used. 

As an example of using these calculations to check 
on the quality of the material, the following is cited. The 
rotor shown in Fig. 7 was obtained in alnico V in an 


Kilogausses 


iT 800 600 400 200 0 
Oersteds 


Fig. 8—Demagnetization curves of alnico Il, IV and 
V, with operating lines drawn for illustration of an 
example in the text. 


effort to get higher flux. The calculated flux per pole 
using this alloy was 6700 maxwells whereas the actual 
average was 28/70, indicating extremely unsatisfactory 
material. This is evident not only from disparity be- 
tween the calculated and actual values, but also from a 
comparison of the flux from the same magnet made of 
alnico II (6240). This is a case where the use of alnico 
V is not justified because of its high cost, and because 
of the small increase in flux, over IV, which could be 
expected even with satisfactory material. 

The method of calculation and design presented here 
depends, of course, on the poles being mechanically 
separated. Multipole rotor magnets are sometimes made 
in the form of cylinders which have advantages of sim- 
plicity of shape and ease of fabrication. They have, how- 
ever, the following disadvantages: 

1. This type cannot be designed for maximum eff- 
ciency nor can the flux density nor the total flux of 
the poles be predicted with reasonable accuracy, 

inasmuch as the poles are not definite. Instead, 
there are points of maximum and minimum “flux 
density on the circumference. 

There is no means of accurately testing the mag- 
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F MILLION! 


It’s the place to pick up any quan- 
tity of rivets . . : or order a carload of 
pipe...or most amy item in copper and 
brass. It stretches from coast to coast... 
26 Chase warehouses and sales offices 
linked with the huge Chase mills and 
factories. 


=——_ Ae network for copper and brass! 


Smart purchasers often call the local 
Chase warehouse for a small immediate 
supply to keep production rolling while 
a Chase mill turns out their larger order. 

It pays to have an efficient, nation- 
wide organization ready to fill your 
orders. That's why Chase is your best 
bet for everything in copper and brass. 
Chase Brass & Copper Co. Incorporated, 
Waterbury 91, Conn. A subsidiary of 
Kennecott Copper Corporation. 


(Chase BRASS & COPPER 


WATERBURY 91, CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS 1S THE CHASE NETWORK handiest way-to buy brass 
P ae Tb eee ae BALTIMORE BOSTON CHICAGO CINCINNATI CLEVELAND DETROIT HOUSTON NDIANAPOLIS KANSAS CITY, MO. LOS ANGELES MILWAUKE 
Pia Lae ae ea ee D0 kt a ee SAN FRANCISCO SEATTLE ST. LOUIS WASHINGTON 
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Need exact timing? Fairchild Model 805 MOTOR 
is the only truly synchronous motor of its 

size. Its .40 oz. in. torque rating delivers 

exactly 3,600 rpm without slippage or MODEL 805 
power variations for exact timing applica- 3,600 rpm 


tions. Operation is practically noiseless... 40 oz. in. torque 
: ; 117 volts 

vibrationless...with extremely low mag- uieaiacaehe 

netic field leakage. We're ready to talk £0 aa 

applications and regularly scheduled de- Size: 2-41/64" dia. 

liveries for timers, recording instruments, 


x 2-5/32" length 
record changers, vending machines, wire Weight: 18 oz. 


and tape recorders, business machines, . 
television and similar equipment. Address: when 
MOTOR Dept. A, 88-06 Van Wyck 50 cycle A. C. 


Boulevard, Jamaica 1, New York, 


6 eee’. CAMERA 
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Saneh For THIS FREE BOOK FOR 
LATEST DEVELOPMENTS IN FASTER, 


SIMPLIFIED ELIMINATION OF THE 


“WOBBLIES" 


Experience has proven the practicality of 
dy-namically balancing every rotating part, 
from those weighing a few ounces to car 
wheels weighing tons! Investigate today the 
revolutionary Bear principle. See why it 
simplifies and lowers the cost of Dy-Namic 
Balancing. Write Bear Mfg. Co., Dept. E-13 
Rock Island, Illinois, 
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nets except by performance in the final assembly. 

3. A special multipole magnetizer is required for 
magnetizing (See Fig. 9). 

Magnetizing of magnets having their poles mechani- 

cally separated can be accomplished by placing iron 





Fig. 9—Six-pole magnetizer for magnetizing a cylir 
drical form of rotor, without salient poles. 


keepers across the poles, threading large conductors 
through the spaces between the poles in such a manner 
that current. will flow in opposite directions through 
adjacent spaces, and by passing momentary, high, direct 
current through the conductors such as would be pro- 
vided by a capacitor discharge. 
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Oil-Heat Institute Schedules Exposition 


The board of directors of the Oil-Heat Institute of 
America has announced plans for the 1948 Convention and - 
Exposition to be held in Chicago at the Coliseum during the 
week of April 5. Plans are also in progress for a convention 
and exposition to be held in Boston during the week of May 15, 
1949, with a show to take place in Mechanics Hall. 

The OHI Planning Committee has recommended the re- 
organization of the Institute so as to set up vertical sections 
in the existing three divisions. A fourth division, to be known 
as the technical research division, was recommended. 

The time and place for the next meeting was fixed as Oc- 
tober 14 at Chicago. 
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Experience 


@ When a transformer gets the nod, year 
after year, of such astute buyers as design- 
ers and purchasing agents, the product has 
to be good. 

These groups have long been specifying 
and buying Standard Transformers for con- 
trol and measuring on such equipment as 
elevators, cranes, electric furnaces, rolling 
mills, presses, hoists, and many others. 

Control transformers must be a. 
accurate, and operate economically. Meter- 
ing transformers require highest accuracy. 
Standard Transformers meet these specifi- 
cations and have proved in many years of 
service, their long life and dependability. 
Standard builds transformers for all classes of service, includ- 
ing large power requirements. For indoor service, Standard 
makes air cooled or Askarel filled, and for outdoor service, 


Standard has oil filled transformers. Specify and buy Standard 
Transformers. 


THE STANDARD TRANSFORMER CO. 
WARREN, OHIO 
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How often have you wished for a meter you could 
see clearly—the whole scale of it, wherever you were 
using it—in the dark, under low lights, or even in the 
kind of glare that causes reflections on the glass—a really 
illuminated meter? Well, here it is—the result of a new 
Simpson patented method of illumination. 

On these new Simpson Illuminated Meters (volt- 
meters, ammeters, milliammeters, and microammeters), 
every fraction of the dial face is flooded with light— 
there isn’t a spot of shadow. And this isn’t a dull glim- 
mer of light. It’s a full and even radiance. 

An ingeniously shaped Lucite cone carries the light 
from a recessed bulb in the back of the instrument 
threugh the front edge that surrounds the entire dial. 
This makes. possible the use of the standard Simpson 
metal dial. Unlike translucent dials, it cannot fade or 
discolor so that reading becomes difficult. It cannot warp 
or buckle, causing the pointer to stick, or distorting 
readings. The bulb recess is neoprene sealed. 

Behind the refinement of this superior illumination 
lies the basic reason for preferring Simpson instruments 
—their in-built accuracy. That high quality which is the 
indispensable component of every Simpson instrument 
makes sure that the accuracy will stay there, always. 





OPEN FACE 


SHROUD STYLE 


2°" Round Case. Flange diam- 
eter, 2-3/4"; depth overall, 
2-5/16"; body diameter, 
2-11/64”; scale length, 1-7/8” 
3°" Round Case. Flange diam- 
eter, 3-1/2”; depth overall, - 
2-1/4"; body diameter, 


2-3/4”; scale length, 2-9/16”. 
3°" Rectangular Case. Width, 
3”; height, 3-1/8”. Mounts in 
round hole. Body diameter, 
2-3/4”. 

2°" Rectangular Case. 2-3/8” 
square. Mounts in round hole. 
Body diameter, 2-3/16”. 


SIMPSON ELECTRIC COMPANY 
5200-5218 W. Kinzie St., Chicago 44, Ill. 








INSTRUMENTS THAT STAY ACCURATE 





In Canada, Bach-Simpson, Ltd., London, Ont. 


What’s New in Lamps for 
Built in Components of Equipment 
(Continued from page 88) 





surface and enabling the lamp to continue operation 
throughout a life of several hundred hours. The por- 
tion of the total light which originates from the cathode 
surface has a gray-body type of continuous spectral dis- 








Radio Corp. of America 
Fig. 11—The new 1-kw Brenkert projection are lamp 
with 12-in. elliptical mirror and motor-driven, adjust- 
able carbon-feed mechanism. 


tribution. It extends from 2500 Angstrom units in the 
ultraviolet through the visible, reaching a maximum 
near 10,000A and on into the infra-red, until cut off by 
the glass of the bulb near five microns. 

That portion of the radiation which comes from the 
cloud of excited vapor and gas shows three principal 
spectra, a continuum extending from the short ultra- 
violet up to about 5,000A, the normal and singly and 
doubly ionized zirconium spectrum, and the normal and 
singly ionized argon-gas spectrum. In the various sizes 
of lamps now made, the light-emitting spot ranges from 
40 to 100 candles per sq mm in maximum brightness, 
and from three-thousandths of an inch to several tenths 
of an inch in diameter. 

The concentrated arc lamp, as this has been desig- 
nated, furnishes a close approach to a point source of 
light and accordingly the obvious applications are in the 
field of optical projection. As a source of illumination 
for a microscope, the zirconium lamp makes possible 
greater magnification than has ever been previously con- 
sidered without the aid of an electron microscope. It may 
be used as a lens-less projector. When used in ths 
way, the point source results in exceptionally sharp 
images with extreme depth of focus such as is obtained 
with lens stopped down to a very small aperture. (See 
Fig. 12.) 

The lamp has a negative volt-ampere characteristic, 
the same as all gaseous conduction lamps, but has also 
another characteristic which makes it of interest in 
photo-transmission systems. This is the linear nature 
of its current-brilliance characteristic, light output being 
directly proportional to energy supplied. Applications 
of this nature still are to be developed. 

There are several new developments in mercury- 
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Excellent electrical properties 


Thin coating of insulation 
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More conductors in a given space 










Resistance to ozone, wear, sunlight, 
water, chemicals, and most other 
normally destructive factors 







14 colors including NEMA standards 





Ease of handling 









Easy stripping 
Be sure to specify wire or cable insulated with 
Light weight GEON in order to get ail these advantages. Or, 


for information regarding special applications 









please write Department I-8, B. F. Goodrich 





Chemical Company, Rose Building, Cleveland 






15, Ohio. In Canada: Kitchener, Ontario. 
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OHIO'S Motor and Gener- 

ator Brush service is com- 
plete in every respect. We 
furnish complete reference data 
in book form. Thousands of items 
are carried in stock and our en- 
gineering staff is ready to offer 
suggestions that will result in 


greater efficiency for your 
product and greater economy 
of production. When you think 
of motor and generator brushes, 
think of Ohio. 
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vapor and fluorescent lamps but only a few are of such 
character as to suggest designed-in applications. Two 
of the conspicuous characteristics of mercury-vapor 
lamps are their relatively high efficiencies and the large 
proportions of their radiant output which is in the ultra 
violet end of the spectrum. It is natural that new 
developments should reflect the designer’s interest in 
these characteristics. 

As for efficiency, while filament lamps for general 
illumination produce something like 16 lumens per watt. 
the corresponding figure for mercury-vapor lamps is 
upward from 35 lumens per watt, reaching a maximum, 
for the moment, in the water-jackete] capillary quartz 








it estern Union Telegraph C« 


Fig. 12--Shadow of a dragon-fly specimen projected 
by a 2-watt zirconium concentrated arc light, without 
lenses, to show the detail due io use of a point source. 





tube lamp at 65 lumens per watt. The theoretical limit 
is 620 lumens per watt, indicating plenty of room still 
up ahead. 

But it is with respect to the various possibilities in 
ultraviolet radiation that the mercury-vapor lamp is 
currently making its greatest strides. The 2537-Ang 
strom line is the principal resonance line of the mercury 
vapor discharge. It represents about, 85 per cent of 
the total radiant energy in a discharge at a pressure of 
10 microns such as is used in ordinary fluorescent lamps 
and this band of radiation is largely used in exciting 
the fluorescent phosphors. Reference to the top spec 
trum in Fig. 13 will show the preponderance of output 
at this wavelengih.* (See page 88.) 

Used by itself, this radiation is highly germicidal, so 
here is the basis for all lamps of this kind the use of 
which is increasing today. It is necessary to use glass 
which transmits this radiation but that is about all that 
distinguishes a germicidal lamp from its fellows. Such 
lamps are being used in refrigerators, an application 
pioneered by Westinghouse but now employed by many 
others as well. A recent form, with Edison screw base, 
is shown in Fig. 14. The manufacturers have recently 
announced an increase in the rated life of 4- and 8-watt 
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The finest noise elimination laboratory, under the supervision of 
the pioneer in the field of capacitor noise-filtering,is at your service. 
B2O2?@2O2E0O+e 
A simple way to accept this invitation from Cornell-Dubilier: — 
send a sample of the equipment or appliance you want noise-proofed 
to our laboratory — make full use of its facilities — consult with our 
engineers as though they were on yotr own payroll. That's the way 
to solve your noise and spark suppression problems quickly and 

efficiently. There is absolutely no charge for this service. 


No other capacitor manufacturer can equal C-D's thirty-seven years 
of experience in the design and manufacture of noise filters and 
spark suppression devices for every conceivable type of electronic 
and electrical equipment. Cornell-Dubilier Electric Corporation, Dept. 
H8, South Plainfield, N. J. Other large plants in New Bedford, 
Brookline and Worcester, Mass., and Providence, R. I. 
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Rogan Offers a Wide Variety of Stock Molded 





You save production time, trouble and tool costs by using the many 
stock molded knobs offered by Rogan. These are supplied without 
tool charge . . . ready for immediate delivery. Available in a wide 
variety of sizes, shapes and colors. Smartly styled, quality made. 
Markings, graduations and numerals, can be. branded in ‘deep re- 
lief’ on blank parts in accordance with your specifications. What- 
ever your knob requirements may be, Rogan is fully equipped to 
supply you faster, better, more economically. 





Send for New Free Catalog... 


Shows complete line of stock molded knobs, com- 
pression molded parts, “deep relief’’ branding and 
other valuable data. Send for your free copy NOW! 





2001 S. MICHIGAN AVENUE 
CHICAGO 16, ILLINOIS 


ROGAN BROTHER 


Compression Molders and Branders of Plastics 












_ SEND BLUEPRINTS 
AND SPECIFICATIONS— 
NO OBLIGATION! 


Check BAER FIBRE 
for accurate dimension- 
ing, uniform surface, me- 
chanical and electrical 
qualities, and low cost 
per piece. See how effi- 
ciently a BAER FIBRE 
terminal board, bushing, 
gasket, washer or other 

pe can simultaneously 
solve your problem and 
save you money! BAER 
FIBRE is precision fab- 
ricated to your specifi- 
cations. Write for litera- 
ture, 


Boer facilities are unex. 
celled for stamping, punch- 
ing, drilling, tapping, shav- 
ing, sawing, shearing. 


N. S$. BAER 
COMPANY 


MONTGOMERY STREET 
HILLSIDE, NEW JERSEY 



























germicidal lamps to 2500 hr. 

By choosing a glass envelope which transmits also 
some of the radiation below the 2000A region, the 
formation of ozone is promoted. This is itself a germi- 
cidal agent and operates also to reduce odors. At Nela 
Park, Cleveland, research engineers of the General Elec- 
tric Company have done much pioneer work in steriliz- 





Sylvania Liec. Frouucts, Inc. 


Fig. 14—A germicidal lamp especially designed for 
use in household refrigerators, and one method of 
application. 


ing water with mercury-vapor lamps especially built 
into equipment suitable for the purpose.® It is possible 
that the future may see large and complex units of 
equipment designed for purifying water supplies for 
communities and industries. 

Other new developments in application technology 
have to do with the use of radiation produced by these 
lamps for many efforts in the improvement of human 
health. Irradiation of air, food, utensils for handling 
and preparation of food, and pharmaceuticals for use in 
hospitals are among these applications now being em- 
ployed. There is a big field for germicidal radiation, 
yet to be developed, in irradiating space in schools, 
offices, hospitals, and homes to kill air-borne bacteria 
primarily for the purpose of reducing cross infection. 

By adding phosphors to the inner wall of the glass 
envelope, a mercury-vapor lamp becomes a fluorescent 
lamp. The wide range of available phosphors makes 
possible some interesting developments, several of them 
very recent. For instance, there are the “black-light” 
lamps, the output of which centers around 3342 and 
3650A in the invisible ultraviolet. Most substances that 
fluoresce under these rays also react under excitation 
of adjacent lines, particularly 3132 and 4047A. The 
lamps find application in many diverse fields including 
some still experimental. They have been used 
for fluorescent instrument dial-lighting on aircraft, for 
blueprinting, and for activating luminescent materials 
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WITH IMPROVED ELECTRICAL STEELS 


HE excellent performance records of electrical equipment in steel 

mills and on similar heavy industrial jobs have been made possible 
largely by improvements in the physical and electrical qualities of 
electrical steels. 


For more than forty years our metallurgists and technicians have 
been working constantly to improve the quality of U-S-S Electrical 
Steel Sheets. Today they are among the finest produced anywhere. 
Yet research and experiments continue, to assure the utmost efficiency 
and dependability for users of generators, transformers and motors—of 
all types and sizes. 

It is vitally important that you use the proper grade of electrical 
sheet for each specific application. Our specialists will be glad to con- 
sult with you whenever you are selecting electrical steel for equipment 
that produces, distributes, or uses electrical power. 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
Tennessee Coal, Iron & Railroad Company, Birmingham, Southern Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 
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INTERLOCKING UNITS MAY BE 
ADDED AT ANY TIME. 


Easy to assemble! Save money, 
time and materials. 


Rated up to 60 amperes. Oper- 
ate safely up to 750 volts, and 
test voltages even higher. 


for details—today! | 





WW: INDUSTRIAL BLDG., 
"| co. BALTIMORE 2, MD. 
























such as on fluorescent maps, markers, sketches, radio 
dials, traffic signs, laundry markings, etc. 

One of the more interesting industrial uses of black- 
light which was developed during the war but which-is 
still being used is the inspection of protective coatings 
on machine parts or similar objects. During the war 
many articles were covered with a protective coating to 
prevent damage from moisture and fungus in tropical 
climates. The protective coating was practically invisi 
ble, but fluoresced brilliantly under black light. Inspec 
tion of each treated article was carried out under black 





Magnafilux Corp 


Fig. 15—Carbide-tipped cutting tools‘ under ordinary 

light and, after treatment with fluorescing oil with the 

Zyglo process, under black light, showing cracks in 
the faces as well as the cemented joints. 


light, and this proved to be the solution to the problem 
Other similar processes are used, such as checking com 
pleteness of treatment by means of fluorescent embalm 
ing fluid.* 

Cracks in castings and metal parts are made easy to 
detect by means of a process involving fluorescence 
The part is immersed in a bath of penetrating fluorescent 
oil, and is then washed and dried so as to remove all 
traces of oil except that which enters any actual cracks 
present. Later, by special treatment, this oil is caused 
to ooze out of the fracture and shows up under the 
black light used for inspection, as in Fig. 15. This 
process has been found especially good for highly 
polished metal parts where inspection with visible light 
would be difficult and tiring. 

The act of seeing is photochemical, and the food we 
eat is created by photochemistry in the leaves of plants 
Artificial photochemical reactions are also of great im 
portance in our daily lives. New developments in the 
photochemical field are primarily the creation of new 


*A few paragraphs here are quoted from a paper entitled ‘New De 
velopments in Mercury Lamps and Their Applications,’ presented by 
E. W. Beggs before a recent meeting of the Illuminating Engineerin: 
Society. 
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A few of the 125 permanently insulated wires, 
cables and cords developed by Rockbestos to 
protect product performance and give lasting 
service. 


ROCKBESTOS HIGH TEMPERATURE WIRE 


The original glass and felted asbestos insu- 
lated High Temperature Wire — silicone im- 
pregnated and heat-cured to take a maximum 
operating temperature of 400° F.— was 
designed for jet-propelled plane applications, 
circuits to hot-wing de-icers, fire detectors 
and extinguishers and air heating units where 
baking temperatures destroy ordinary insula- 
tion. Under continuous operation at rated 
temperature it retains its original dielectric 
strength and resistance to flame and pro- 
gressively improves in its resistance to mois- 
ture and abrasion. Sizes 18 AWG to 2/0. 


ROCKBESTOS ALL-ASBESTOS APPLIANCE LEAD WIRE 


Available in several types to fit the electrical 
and mechanical requirements of your prod- 
uct. Solid or stranded copper, nickel or 
monel conductors insulated with .031” or 
.040” of impregnated felted asbestos in black, 
white or colors. 


TYPE AVA ROCKBESTOS A.V.C. MOTOR LEAD CABLE 


A 600 volt cable for coil connections, motor 
and transformer leads exposed to overloads 
and high ambient temperatures. Insulated 
with felted asbestos and varnished cambric 
and covered with asbestos braid like Power 
Cable. Sizes 18 AWG to 1,000 MCM. 


... Sent 
to the Junkyard 
by 


Wire Failure... 


Protect Performance 
with Permanently Insulated 


ROCKBESTOS 


WIRES, CABLES AND CORDS 


Every time a customer flicks a switch on one of your products your 
reputation as a manufacturer is on trial. If it operates — fine. If it 
doesn’t you’re in for everything from repairs, servicing or replacement 
to sales-killing comments — and the failure of a little wire could be 
the cause of all the grief. 


To avoid such trouble and keep customers satisfied, check operating 
temperatures that may be running close to the danger point. How 
about the possibility of equally destructive high ambients — heating 
and cooling cycles — or conductor-heating overloads? And don’t over- 
look the job that rotting fumes, grease and oil can do in ruining wire. 


The conditions listed above are a few of the reasons why manu- 
facturers of appliances, electrical equipment and electronic devices 
standardize on Rockbestos wires, cables and cords. They want wire 
that will give them a safety margin in performance protection by 
standing up under all possible service conditions. And they know 
that Rockbestos will go to work on a special if a standard won’t do. 


For information, recommendations or engineering assistance write 
to the address below or your nearest district office. 


ROCKBESTOS PRODUCTS CORPORATION 
836 Nicoll St., New Haven 4, Conn. 


ROCKBESTOS RESEARCH 


Solves Difficult Wiring Problems 


NEW YORK BUFFALO CLEVELAND PITTSBURGH DETROIT CHICAGO ST.LOUIS LOS ANGELES SANFRANCISCO SEATTLE PORTLAND, ORB. 
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and larger lamps, new techniques, and wider and more 
effective use of radiations in chemistry. 

Actually, during the war, the first small quantities of 
uranium made by the Westinghouse Research Labora- 
tories at Bloomfield, New Jersey, were produced photo- 
chemically. All of the hexachlorethane, “stoke gas” to 
the GI, was made by irradiating chlorine and ethane 
with visible light and ultraviolet primarily of 4047 and 
3650 Angstrom wavelength, from four-foot, medium- 
pressure, mercury-vapor lamps. New plastics, better 
synthetic rubber, and even new foods will come through 
photochemistry stimulated by war research and now by 
new developments in lamps, equipment, and methods. 

Blueprinting and photocopying now represent the 
widest present application of mercury lamps in the field 





NEW ROBOT 
VENDOR 
DISPENSES 
HOT, FRESH 
POPCORN 


Westinghouse Elec. Corp 





“LECTRO-MAX” 


FRACTIONAL HORSEPOWER MOTOR 





IN DESIGNING their attractively stream- 


General Elec. Co. 
| lined ’ | 
ined new popcorn vending machine for thea | Fig. 16—(Above) The new 3-kw “black-light” mer- 


tres, amusement places, stores, public gather- | cury lamp, B-H9, designed especially for use in blue- 
ing spots of all kinds, the T&C Co., of | printing machines, 2-in. longer than the general serv- 

se ice lamp which it resembles in appearance. (Below) 
Dallas, Tex., specified an LECTRO-MAX “Black-light” mercury lamps in various forms. The 
Fractional H.P. Motor for dependable, econ- | one at the left has a bulb of special red-purple glass 


cs i to absorb visible radiation. 
omical Operating power. Known as Pop 


of photochemistry. A recent improvement in this class 
of lamps is the B-H9, illustrated in Fig. 16, the glass 
is in widespread demand as the most profit- of which has a higher transmission in the near ultra- 
violet. It has an input of 3 kw and an output of 120,- 
000 lumens. To improve the uniformity of prints made 
| available. on wide paper in large automatic blueprint machines 
and to prevent accidental interchange with other lamps, 
this one is made 2 in. longer, or 567% in overall. Venti- 


Corn’s Automatic Vending Machine, the unit 


| able and service-free equipment of its kind 


SOLVING unusual problems involving frac- 


| tional horsepower applications is the special- | lation and cooling is important in the use of these lamps 
| . ‘ 1e equipment designer contemplating their em- 
ized field of LECTRO-MAX. Your own ae ey a signer contemplating 
; ployment should look into this requirement. 
' requirements will receive the careful study of A new light-source that has further possibilities as 
1 


an important component in certain specialized communi- 
cations systems is the caesium-vapor lamp which was 
used by the Westinghouse Lamp Division in a wartime 
development for the United States Navy. The lamp 
emits infra-red radiations which are used for secret 
two-way conversation over an invisible searchlight 
beam. The source of the unseen radiations is caesium 
vapor. Although an efficient generator of infra-red, 
caesium is a poor visible illuminant, thereby qualifyin 
ona ILLINOIS it for confidential telephonic assignments. "It is ar: 
CUSTOM-BUILT FRACTIONAL H.P. MOTORS UP TO 1/15 H. P. | ble to transmit words practically instantaneously. with 


our engineer-designers. Just tell us the details. 
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CAM-STAT WATER HEATER CONTROLS* ARE ADAPTABLE TO ALL SIZES 


Decrease YOUR PARTS COSTS... 
Increase YOUR PARTS QUALITY... 


Price conscious? Then here’s what you've been 
looking for. Cam-Stat offers you the finest auto- 
matic water heater control at a sensibly low price. 
Yes, the quality of your product increases when 
you install Cam-Stat. Yet your parts costs decline. 

What’s more, these versatile Cam-Stats are 
adaptable to any size and every type of water 
heater. They’re_sure to fit your line. 

No wonder, then, that the Cam-Stat Control 
is now being used by so many of America’s lead- 
ing water heater manufacturers. 

TEST REPORT AT NO COST TO YOU 

Our own experts engineer the Cam-Stat to 
your water heater. Best possible performance 
and simplicity of installation guide them in de- 
termining the method of mounting the Cam-Stat 
to the unit. On completion of this engineering, 
complete detailed drawings are submitted. . . all 
at no cost to you. 
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CONSIDER THESE OUTSTANDING ADVANTAGES 


Amazing Simplicity of Installation: The unique 
mounting bracket is quickly attached by a single 
screw to the same bracket normally welded to 
tank exterior for conduit box. Saves time, cuts 
labor costs, prevents leakage. 

Remarkably High Current Carrying Capacity: 
3000 Watts at 120-240 Volts A.C. 

Temperature Ranges: 60° F. to 190° F. for 
both primary and secondary controls. 

Differentials: 10° F. for the primary thermo- 
stat and 25° F. for secondary thermostat in ac- 
cordance with NEMA Standards. Lower differ- 
entials are available on request. 

Switching Arrangement: Either SPST break 
on temperature rise or independent circuit dou- 
ble throw. ; 


IMMEDIATE DELIVERY 


For complete information write Dept. EM-8. 


*Listed by Underwriters’ Laboratories 
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© Photo Flash Control © Instrument 
@ Television @ Radio e Electronics 


and Industrial Applications 
@ Electrical Coil Windings 









The stringent requirements 
of a radio of distinction 
call for high calibre trans- 
formers and electrical coil 
windings. For superior 
— and production, 
manufacturers use Dinion 
Transformers and Coils. 


Specialists in Difficult Designs 


DINION COIL COMPANY, INC. New vor. 








NTC a Gtr tb tbe: 


with COPACO 


Electrical Insulating yl 


COTTR«e.s tvu% Kag insulating Papers incu: po- 
rate maximum s.rength and flexibility with high 
dielectric and heat resistance. Coxtrell electrical 
insulating papers, designed to meet your most ex- 
acting specifications, are available in various grades, 
including— 

COPACO—A 100% Rag, glaze roll finished paper, 
recommended for applications requiring high st de- 
gree of chemical purity combined with maximum 
physical strength. 

COPAREX-S—A low priced, 100% Rag, glaze roll 
finished paper, recommended for applications where 
maximum economy and the physical characteristics 
of 100% Rag paper are required. 

The dielectric strength of the above grades is guar- 
anteed to exceed 300 volts per mil. Available in 
thicknesses from .005” to .030”. Supplied in stand- 
ard 30% by 40” sheets or in continuous rolls 450’ MPLES 
to 2000’ in widths from 4” to 30”. ON REQUEST 


COTTRELL PAPER COMPANY, Inc., Fall River, Mass. 
Factory: Reck City Falls, N. Y. 
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true telephone quality and at normal conversational 
speed with this lamp. 

The lamp itself serves as the transmitter. When 
mounted in a parabolic searchlight-like reflector, it 
picks up words spoken into a microphone and provides 
wings for the voice to reach the receiving station. 
There, a photoelectric cell mounted in another para 
bolic reflector picks up the infra-red rays, and with 
suitable amplification converts them into a reproduc- 
tion of the spoken words. 

The key to broadcasting with light beams is the 
ability of the lamp alternately to dim and_ brighten 





Westinghouse klec. Corp 


Fig. 17—Dr. Norman C. Beese and the caesium-vapor 
lamp for “beam-casting” with infra-red radiation. 


thousands of times a second, a requirement necessar\ 
in order to truly reproduce by wavelengths the varying 
tonal qualities of the human voice, which range in 
pitch, or frequency, up and down the musical scale 

In this characteristic, called modulability, the 
caesium-vapor lamp has maximum efficiency, reaching 
a peak of 100 per cent at some points in the entire 
usable audio-frequency range of 200 to 3,000 cycles 
a second. By contrast, a 60-watt household lamp can 
he modulated to a maximum of only one-tenth of one 
per cent. 

Filling a gap between radar and “walkie-talkie,” 
infra-red beamcasting is similar to radio broadcasting 
except that the sound is carried over ultra-short wave 
lengths rather than long wavelengths. The waves, 
transmitted over a carrier wave having a frequency 
350 million times the normal broadcast band, have 
a distance or horizon limitation similar to that encoun- 
tered in television. The caesium-vapor lamp has suc 
cessfully operated in this way over distances up to 
8 miles. 

The “talking lamp” as built for the Navy is 13 in. 
long overall and produces its radiation from an are 
stream 3 in. long and 1% in. in diam. It is filled with 
argon gas and caesium vapor. To conserve heat, the 
inner bulb is mounted within an outer bulb and the 
intervening space evacuated. The outer bulb, 2 in. in 
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When you want automatic operation—and 
want it positive, simplified, compact—you'll 
want to investigate Namco Solenoids. 
They’re engineered to your specific application 
—not just taken off a shelf and shipped to fill 
an order. We’d welcome the opportunity to’ 
recommend the size and style best suited to 
your job. Ask for Engineering Bulletin EM-46. 


Ve 


170 EAST 131st STREET - CLEVELAND 8, OHIO 
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Interchangeable 6 and 12 pt. hex 
sockets to fit most all hex nuts~ and 
bolts from #4 to 42” are contained in 
convenient, handy tread-grip, hollow, red 
plastic handle. Sockets are of high- 
grade steel . . . handles are non-con- 
ductors of electricity, light in weight 
and corrosion-resistant. Kits—775, me- 
dium and #100, large—have swivel head 
with square drive to enable you to apply 
greater leverage and reach difficult 
places. 


Obtainable at Industrial Distributors and 
Hardware Dealers throughout the coun- 
try. If there is no Supplier near you, 
or he is sold out, send us his name, 
along with yours, and you will be taken 
care of promptly. 


An Ideal Gift, Premium or Prize 





OVER 44 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PA 




















paramount requirement. 













303 WEST TENTH STREET ¢ 






“SOCKET WRENCH” KIT 


with interchangeable sockets 
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THE KEY TO YOUR 
WIRING PROBLEMS 


Non-shorting, non-tearing, non- 
corroding and as durable and strong 
as any clip that ever was made, 
these plastic clips are in use where- 
ever good wiring installations are a 








Send for Circular G47 


COMMERCIAL PLASTICS CO., Inc. 
201 North Wells Street © Chicago 6, Illinois 
Distributor for Eastern States 


WHITEHEAD METAL PRODUCTS CO., Inc. 
NEW YORK 14 









diam, is banded with padded metal strips between two 
ridges in order to maintain accurate alignment and 
support. (See Fig. 17.) 

Life tests show that the lamp can operate more than 
100 hours without replacement. It burns on direct 
current but the arc stream itself is modulated by alter- 
nating current, superimposed. 

The caesium vapor lamp was originally designed 
for convoy duty and for issuing troop landing direc- 
tions. A feature particularly attractive to the Navy 
is that, unlike radio, there can be no eavesdropping or 
jamming of infra-red “beamcasting.’”’ Jamming would 
require the use of a “shutter’’ device within the limited 
25-degree beam as the message is restricted to listeners 
within the beam spread. 

The lamp is expected to prove useful even in peace- 
time in confidential ship-to-shore communications 
where radio wavebands might be objectionable; in 
conveying messages among pilots flying through radio 
“blackouts” in close formation or a few miles apart; 
or in disaster areas where telephone lines are cut and 
climatic conditions make radio broadcasting impossible. 
Infra-red beamcasting is unaffected by static and all 
weather except extremely soupy fog or smoke. 


TECHNOLOGY STILL UNFOLDING 


Although the electric arc light is around 140 years 
old and the incandescent lamp is approaching its 70th 
birthday, the art of electric lighting is still virile, grow- 
ing and changing. It is natural that a degree of stabili- 
zation should be found in lamps for general illumina- 
tion. But it is in special applications, where lamps are 
components and have to have other components asso- 


_ ciated with them to enable them to operate, that we 


find new light sources, new uses, new possibilities. 
Fluorescence was a scientific wonder before it was used 
in lamps. Neon glow was a high-voltage phenomenon 
long. before we learned how to produce. it with com- 
mercial voltages. New illuminants, new sources of 
special radiation, new commercial applications are all 
still possible at any time. The electric lamp remains 
a more marvelous actuality than Aladdin’s lamp ever 
was imagined to be. 


References 


1. Report of the Committee on Progress, Illuminating Engi- 
neering, December, 1945. 

2. Report of the Committee on Progress, Jlluminating Engi- 
neering, January, 1947. 

3. “New Light Makes Use of Incandescent Molten Zircon- 
ium,” ELECTRICAL MANUFACTURING, May, 1946, page 134. 

4. “New Developments in Mercury Lamps and Their Appli- 
cations,” by E. W. Beggs. Paper presented before the Illu- 
minating Engineering Society, September, 1946. 

5. “Killing Bacteria in Water Under Pressure,” by Dr. 
Matthew Luckiesh, G. P. Kerr, Jr., and Thomas Knowles, 
General Electric Review, May, 1947, page 16. 


ASTE Develops Classification System 


The American Society of Tool Engineers has developed for 
its membership a Data Sheet Numerical Index for the classifica- 
tion of metal working industrial standards information and 
equipment specification. The project was handled by the so- 
ciety’s National Standards Committee, under chairmanship of 
William H.+Smila. 
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Fastell’s remarkable resistance to arc erosion is 
dramatically shown in this unretouched photograph 
(magnified). Operating under a highly inductive 
load of 5.5 amperes at 32 volts d-c, the silver con- 
tact (left) was badly eroded after 10 operations. 
The Fastell ‘“‘E’”’ contact (right) is in excellent con- 


STRA DE MARK dition after 250,000 operations! 


Reg. U.S. 
Patent Office 


FANSTEEL CONTACT METAL OF HIGH EFFICIENCY IN 
HEAVY DUTY SERVICE—IN INDUSTRIAL AND AIRCRAFT 
SWITCHES, RELAYS, CIRCUIT BREAKERS 


— 


«< 


Rescsts Severe bnreing 


The Fastell series of contact metals was developed by Fansteel 


especially for heavy duties. It is made by powder metallurgy. 
Metals which can not be alloyed with each other, such as tungsten 
and copper, silver and molybdenum, are perfectly blended and 


FANSTEEL processed. The result is efficient resistance to severe arcing, com- 


ELECTRICAL 
SE bined with high conductivity, low contact surface resistance, and 


H AN ENGINEERS 


OC freedom from sticking and welding. 


If your product involves these requirements — or any other con- 

tact problems — you are cordially invited to avail yourself of the 

free counsel of Fansteel’s experienced contact engineers, with every 
This book is on up-to-date facility of Fansteel’s modern laboratory for testing. | 


reference on contact engineer- 
FANSTE EI, oa CHICAGO, ILLINOIS 


WORLD'S FOREMOST MAKERS OF ELECTRICAL CONTACTS 


ing. Your copy will be sent 
without charge, on request. 
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Application Considerations of 


Electronic Variable Speed Drive 
(Continued from page 80) 


neering angle it is certainly not a requirement. 

The advantages of autotransformers over isolated 
transformers are well known. An autotransformer, in 
general, is smaller and cheaper than a transformer of 
identical rating. Autotransformers are used chiefly in 
single-phase applications. An autotransformer is stand- 
ard at Reed-Prentice in all half-wave, single-phase 
drives; it has an isolated winding rated 350 va with 
110-volt secondary for the machine control circuit, in 
order to comply with the Machine Tool Electrical 
Standards (section 4.5.1.) 


THYRATRON TUBES 


Two categories of thyratrons are commonly used in 
electronic motor controls—mercury-vapor tubes and 
inert gas-filled tubes (such as xenon). Although of 
similar ratings, their characteristics differ in several 
respects and they are not interchangeable. Further- 
more, each manufacturer designs his own circuits and 
equipment suitable for one type of thyratron only 
So the selection of the category of thyratrons for a 
drive may turn out as the deciding element in the 
choice of the make of the electronic unit. 

Let us consider two typical thyratron tubes of iden- 
tical or comparable rating, but built in the mercury- 
vapor or xenon-filled types, and let us examine briefly 
the features inherent in each type. 

It has been stated that the useful life of a mercury 
vapor tube is likely to be, statistically, longer than that 
of a xenon thyratron. In regard to tube life, there is a 
minimum number of hours (2000 hr in the case of xenon 
tubes) which the manufacturer will guarantee. Note 
that this minimum time is to be taken with full rated 


‘load applied. Experience has indicated that the mini- 


mum is almost always surpassed and that actual tube 
life is often extended to several times that value. Xenon 
thyratrons have been known that have lasted 10,000 hr 
and more before failure. Moreover, machine-tool duty 
is by its nature intermittent and if the tubes are con- 
servatively selected in respect to load, the maximum 
machine load is probably no greater than the tube 
rating. The smaller the load, the longer the tube life. 
Add to this the inevitable time for machine loading and 
unloading, when no power is delivered by the thyratrons, 
and one should see that the matter of tube life is not so 
important as was feared a few years ago when electronic 
tubes were first applied in industry on a wide scale. 

Regarding the cost, mercury-vapor tubes are about 
one-and-a-half times more expensive than the corre- 
sponding gas-filled tubes. They are also somewhat 
larger in size. However, if the tube life is taken into 
consideration, the cost per hour of use is probably 
smaller for a mercury tube. 

Mercury-vapor thyratrons require five minutes for 
filament warm-up time, an interval that is needed to 
vaporize the mercury which has collected at the bottom 
of the cold tube. This fact makes it often necessary to 
employ an auxiliary relay in the filament circuit, wired 
ahead of the master stop pushbutton, for the purpose 
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Let Us Supply 
Stock or Special 
Heating Units 
for Your 
Industrial Needs 


i. eo : | | 
\) | The Incomparable New 


| [HERMO- LEEN 


@ Since introducing the now fa- more than justified its selection by 
mous Thermo-Kleen Monotube makers of fine electric range equip- 
electric range unit some months ment. As a result of this enthu- 
ago, we have been gratified by the siastic acceptance, we are still un- 
large volume of orders for it. able to supply all demands as 


Range manufacturers have in- promptly as we hope to do within 


Manufacturers of high-quality stantly recognized that the Mono- 4 short time. 


electrical goods and applionces tube represents the only spectacu- 
find Tuttle & Kift, Inc. a good place I y °F 


to go when planning now prod lar advance in surface-unit con- 
ucts or redesigning present mod- struction in many years. Many 


SS ee oe have adopted the Monotube as 
other of our stock units fills the bill 2 : 
perfectly—when necessary, we standard equipment for their fin- 
engineer and build special units est domestic electric ranges. 
for special needs. Consult with us 
about your electricheat application. 


The T-K line of molded electric 
heating units includes models for 
many domestic appliances, com- 
mercial and industrial applications. 
Correspondence with makers of 
appliances or other products in- 
Experience of Monotube users has __ volving electric heat is invited. 


Manufacturers: Domestic 1823 N. Monitor Avenue, 
and Industrial Heating T W T T L & & « a FT 4 Chicago 39, Illinois—Cable 
Units—Switches—Controls F nme. Address: TUTTLE KIFT 


World-Wide Distribution: BRITISH ISLES—Ferro Enamels, Ltd., Ounsdale Road, Wombourne, Wolverhampton, England... SCANDINAVIA AND EUROPE 
(Except France) —Ferro Enameling Corp. of Hollcnd, V, Helmonstratt Voltastraat, Rotterdam (West), Holland... AUSTRALASIA—Ferro Enamels (Australia 
Pty., Ltd.), Bourke Road, Alexandria N. S. W., Australia... FRANCE AND POSSESSIONS—Societe Anonyme Pour L'exploitation des Procedes Ferro, 3 Rue 
Saint Georges, Paris 9 e, France... SOUTH AFRICA—Ferro Enamels (Pty.), Ltd., Johannesburg, South Africa... BRAZIL—Ferro Enamel S. A., Caixe Postal 
2948, Sao Paulo, Brazil... ARGENTINA, URUGUAY, CHILE AND PERU—Ferro Enamel S. A., Gibralter 1365, Avellaneda F. C. S., Argentina... MEXICO 
—Ferro Enamel de Mexico S. A., Edificio C. |. B. A., Guerrero No. 2, Desp. 309-310, Mexico, D. F.. .. CANADA—Ferro Enamels Canada Limited, Oakville, 
Ontario, Canada... ALL OTHER COUNTRIES—Ferro Enamel Corporation, International Division, Cleveland, Ohio. 
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KLEINS... 


production Lines 


On your busy production lines minutes saved 
mean dollars earned. One way of speeding the 
flow of work and reducing costs is to equip 
your workers with quality tools. 


Klein Pliers are that kind. Drop forged 
from fine alloy steel, individually tempered and 
tested—each pair has the proper balance... 
just the right spring to the handles to prevent 
hand fatigue . . . a fitted hinge that keeps jaws 
perfectly aligned . . . carefully matched knives 
that cut quickly and cleanly. 


There’s a Klein Plier for every purpose. 
Plan now to put Kleins to work on your prod- 
ucts. Your supplier will fill your order for these 
quality tools as soon as possible. 


Ask Your Supplier 


Foreign Distributor: 
International Standard Electric Corp., New York 













copy of the Klein Pocket 
Ta Guide, showing the 
Klein line and containing 
swe \ valuable tool information, 

-\ will be sent on request. 


Since 1857 


Mathias moors WO LIE EN comm ae 


18 ILLINOI 














of avoiding the five-minute delay every time the drive 
has to be restarted after an interruption. In other 
words, provision is required to leave the filaments 
permanently on whenever the machine main disconnect 
switch is on. 

Xenon-filled thyratrons, on the other hand, have fila- 
ment warm-up time varying between 30 and 60 seconds, 
depending upon tube size, which is a far less objection- 
able delay. Consequently, the auxiliary relay men- 
tioned above may be omitted, and the resulting simpli- 
fication is not to be overlooked. 

Mercury thyratrons of ratings used on integral-hp 
motors are made in steel envelopes and have metal-to- 
glass seals for the leads. Gas-filled thyratrons, instead, 
are in full glass construction and require greater care 
in handling. On the other hand, visual inspection of 
tube operation is facilitated in the glass type. A trained 
eye is able to judge from the color of the thyratron 
discharge (which varies from whitish blue for light 
loads, to violet-blue for normal loads, to purple for heavy 
loads) the degree of loading in the tube. Furthermore, 
signs impending tube failure may be detected by a 
characteristic coloring of the thyratron discharge. These 
are decided advantages both in testing and maintenance 
work. 

Last but not least, one should consider the voltage 
drop and resulting heat loss. It is known that voltage 
drop is due to ionization around the cathode. For a 
given tube it is a fixed value which depends chiefly on 
the nature of gas or vapor present in the tube, some- 
times on the temperature of operation, but is inde- 
pendent of the value of plate current and of plate 
potential. 

The average voltage drop for mercury vapor is 15 
volts, the range being between a minimum of 6 and a 
maximum of 24 volts. For xenon tubes, instead, the 
average drop is around 9 volts. So, if we take for in- 
stance a load of 6 amp, d-c, which is approximately 
that of a 1%-hp, 230-volt motor, we have a heat loss 
from voltage drop equal to 90 watts in a mercury-vapor 
thyratron, but only 54 watts in a xenon-filled thyratron. 
This heat loss is irrelevant as far as the power involved 
is concerned but is important for the temperature rise 
it may induce in the electronic unit. Here the tempera- 
ture range within which thyratrons may be operated 
comes into play. At temperatures of 80 C and above, 
mércury-vapor rectifiers are subject to loss of grid con- 
trol. Gas rectifiers are known to give good perform 
ance even in ambient temperatures well above 80 C. 

It is well to remember that arc heat is not the only 
source of heat in thyratron tubes. The filaments generate 
heat in quantity which may be equal to or larger than 
that due to voltage drop; and it is a loss present when- 
ever the electronic unit is energized, regardless of 
whether the tube is firing and of the value of plate cur- 
rent. For instance, thyratrons rated at 6.4 amp, d-c 
output have filament losses of about 50 watts in either 
the mercury-vapor or the gas-filled type. 


TYPE OF ENCLOSURE 


The question of heat and its dissipation entails a 
brief study of the type of enclosure for the electronic 
unit. It is obvious that care should be exercised to pre- 
vent the tubes and all other components from reaching 
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The War Assets Administration, through its network 
of Approved Distributors, is offering electronic tubes, 
devices and equipment which were declared surplus 
by the Armed Forces. Take advantage of this great 
opportunity to fill your present:and future needs at 
fraction-of-cost prices. Most inventories still permit 
wide selection. 

Purchasing of this equipment has been simplified 
to a high degree. The WAA Approved Distributors 
listed at right were appointed on a basis of their 
ability to serve you intelligently and efficiently. Write, 
’phone or visit your nearest Approved Distributor for 
information ‘concerning inventories, prices and de- 
livery arrangements. You'll .find you can “Save with 
Surplus.” 


¢ OFFICE OF AIRCRAFT AND ELECTRONICS DISPOSAL 


WAR ASSETS ADMINISTRATION 


Offices located at: Atlanta e Birmingham « Boston e Charlotte ¢ Chicago ¢ Cincinnati - 
Cleveland « Dallas « Denver « Detroit « Fort Worth « Helena * Houston « Jacksonville 
Kansas City, Mo. « Little Rock « Los Angeles « Louisville « Minneapolis « Nashville 
New Orleans « New York « Omaha e Philadelphia « Portland, Ore. « Richmond 
St.Louis e SaltLakgCity e SanAntonio ¢ San Francisco « Seattle e Spokane e Tulsa 
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COSTON, MASS. 


Automatic Radio Mfg. Co., 
Inc. 
122 Brookline Ave. 


Technical Apparatus Co. 
165 Washington St. 


BUCHANAN, MICH. 


Electro-Voice, Inc. 
Carroll & Cecil Sts. 


CANTON, MASS. 


Tobe Deutschmann Corp. 
863 Washington St. 


CHICAGO, ILL. 


American Condenser Co. 
4410 N. Ravenswood 
Ave. 


Belmont Radio Corp. 
3633 S$. Racine Ave. 


EMPORIUM, PENNA. 


Sylvania Electric Products, 
Inc. 


FORT WAYNE, IND. 


Essex Wire Corp. 
1601 Wall St. 


HOUSTON, TEXAS 


Navigation nstrument Co., 
Inc. 

P.O. Box 7001, 

Heights Station 


LOS ANGELES, CALIF. 


Cole Instrument Co. 
1320 S. Grand Ave. 


Hoffman Radio Corp. 
3761 S. Hill St. 


NEWARK, N. J. 


National Union Radio Corp. 
57 State St. 

Standard Arcturus Corp. 
99 Sussex Ave. 


Tung-Sol Lamp Works, Inc. 
95—8th Ave. 


NEW ORLEANS, LA. 


Southern Electronic Co. 
512 St. Charles St. 


NEW YORK, N. Y. 


Carr Industries, Inc. 
1269 Atlantic Ave., 
B’klyn. 


Electronic Corp. of America 
353 W. 48th St. 


Emerson Radio & 


Phonograph Corp. 
76—9th Ave. 


General Electronics, Inc. 
1819 Broadway 


Hammariund Mfg. Co., Inc. 
460 W. 34th St. 


Johanns & Keegan Co., Inc. 
62 Pearl St. 


Newark Electric Co., Inc. 
242 W. 55th St. 


Smith-Meeker Engineering 
Co. 
125 Barclay St. 


NORFOLK, VA. 


Radio Parts Distributing Co. 
128 W. Olney Road 


ROCHESTER, N. Y. 
W. & H. Aviation Corp. 
Municipal Airport 


SALEM, MASS, 
Hytron Radio & Electronics 
Cc 


‘orp. 
76 LaFayette St. 


SCHENECTADY, N. Y. 


General Electric Co. 
Bidg. 267, 1 River Road 


WASECA, MINN. 


E. F. Johnson Co. 
206—2nd Ave., S. W. 
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dangerous temperatures, not only for the sake of the 
electrical parts, but also because they may produce me- 
chanical distortions and affect the accuracy of the ma- 
chine whenever the unit is mounted on it. 

A type 1A, i. e., air-tight enclosure, defined in the 
NEMA Industrial Controls Standard, is, generally 
speaking, not suitable unless some sort of cooling is 
provided, such as a blower to circulate the air within 
the box or to blow a stream of air on the surface of the 
thyratrons. When NEMA type 1, i. e., open-type 
enclosures, are used, certain precautions are advisable to 
prevent fine cast-iron dust depositing itself on some of 
the electrical components. The Reed-Prentice Corpora- 
tion has used for several years on their milling ma- 
chines a 200-mesh phosphor-bronze screen behind ven- 
tilating louvers, with excellent results. 

The Machine Tool Electrical Standards of the Na- 
tional Machine Tool Builders Association* recommend 
that all electrical control devices be installed in one 
enclosure (section 2.5.3) of dust-tight design. An ex- 
ception is made for such items as thyratron tubes and 
resistances which require adequate cooling. The trend 
in industry today is toward machine builders designing 
and assembling their own electrical panels but electronic 
panels do not follow this scheme of things, as they are 
built exclusively by electrical manufacturers. It is safe 
to state that an electronic panel alone will seldom 
suffice on a machine; in the great majority of cases a 
conventional a-c magnetic panel is also needed. But 
magnetic panels are usually quite shallow (i. e., small 
depth compared to width or height), whereas elec- 
tronic panels are often of considerable depth and of 
hinged-type construction due to the fact that equipment 
is mounted on front and back of panel. As a result, elec- 
tronic panels do not blend too well with magnetic panels 
when jt comes to mounting them in a single enclosure. 
These points are brought up here to indicate some of 
the mechanical problems that are encountered by the 
designer in incorporating electronic and magnetic panels 
in one machine. The job has to be kept within the 
framework of the NMTBA Electrical Standards. 


OVERLOADS AND SPEED RANGE 


Electronic tubes do not have the ability of absorbing 
large overloads of short duration such as are encountered 
in starting, accelerating and shock loads, without having 
their useful life seriously impaired. Furthermore, they 
do not present the delaying and opposing action to such 
overloads which is inherent in the inertia of the rotating 
masses of induction machines. For these reasons a cir- 
cuit is incorporated in electronic units which has the 
object of holding the maximum current delivered by the 
thyratrons within safe values. It is the “current- 
limiting circuit”. It allows, for instance, the starting 
of the motor across-the-line without causing a current 
inrush higher than a pre-set value which can usually be 
adjusted between 100 and 200 per cent of full-load 
current. 

When selecting an electronic unit for a given applica- 
tion, one should investigate the degree of acceleration 
desired so that thyratrons of suitable rating may be 
chosen. If a high degree of acceleration-is required a 





* Complete standard was published in ELectricaL MANUFACTURING for 
January, 1946, page 141. 
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For fastenings that last, think of 
Monel* first! Monel fastenings have 
all the properties you need for 
dependable nails, screws, rivets, nuts, 
bolts, pins, washers, etc. Test their 
performance for yourself. Just let us 
know the type and size you need. 
We'll have your nearest distributor 


- j 
send samples to see how Monel | s 
Z 2. can solve your own problem. 4 Oo s i Oo Bi 
THE INTERNATIONAL NICKEL COMPANY, INC. 4 Monel fastenings resist salt water, 


47 WALL STREET, NEW YORK 5,N. Y. : a corrosive atmospheres, caustics 
‘ and most acids. Your equipment 


lasts longer; your products are 
safe from metallic contamination. 


You can use Monel fastenings in 

red heat or in sub-zero cold 
They're always ready with the 
strength needed to do their job. 


RUST /{ PH AGAGAP = 


Use them outdoors, in water or 
underground. You Il always get the 
same dependable service. They'll 
never rust. . . never ‘‘freeze’’ in 
position. . . never cause ugly rust 
streaks 


Stronger and tougher than brass, 
bronze or ordinary steel, Monel 
” fastenings easily absorb shocks 
that would crack or break other 
fastenings 


tRESSING 


You can use plenty of “oomph” 
plenty p 2 -A4 


when you tighten Monel bolts a 


During assembly (and later in use) 
Monel’s superior ductility pre- 
vents failures from overstressing. 


EMBLEM OF SERVICE 


“Monel*” Fastenings . .. are stronger, tougher, safer a *Reg. U.S. Pat. Of. 


Distributed by: WHITEHEAD METAL PRODUCTS COMPANY, Baltimore, Buffalo, Cambridge, Newark, New Haven, New York, Philadelphia, 
Syracuse « WILLIAMS AND COMPANY, INC., Cincinnati, Cleveland, Columbus, Pittsburgh, Toledo « STEEL SALES CORP., Chicago, Detroit, 
Indianapolis, Milwaukee, Minneapolis, St. Louis « PACIFIC METALS COMPANY, LTD., Los Angeles, San Francisco, Salt Lake City » J. M. TULL 
METAL & SUPPLY CO., Atlanta » EAGLE METALS CO., Portland, Seattle » METAL GOODS CORPORATION, Dallas, Houston, New Orleans, Tulsa 
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@ In Chicago Automatic 
Rivet Setters from 1 to 4 
tubular or split rivets are 
fed, inserted and clinched 
in a fraction of a second 
with each operating pedal 
release. Adjustment on 
some models permits hand- 
ling different sizes of rivets, 
Riveting machine also 
adaptable for eyelets, grom. 
mets or drive screws. 


FREE Fastening Analysis 
Your output may be increased and 
cost reduced if you investigate. Send 
sample assembly and blue print. 


4 


YA 


CHICAGO RIVET & MACHINE CO. 
9609 W. Jackson Bivd., Bellwood, Ill. ‘cnicaco susurs 
Tubular and Split Rivets In All Rivet Metals 
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THE LITTLE GIANT OF THE 
ELECTRICAL INDUSTRY 


Modern designing calls for compactness; 
that means Q-Switch in the specifica- 
tions! Electrical appliances, industrial 
controls, communication equipment — 
these are only a few of many industries 
served ideally by this mighty midget 
— Q-Switch. 


The dime-size switch with the 
BIG-DOLLAR value! 


Q-Switch fills the need for big 
performance in a small space... 
has high current-carrying capac- 
ity ... gives rugged perform- 
ance and long life at low cost. 





ACTUAL SIZE 
Send for illustrated folder — Q-2 


AA _ SWITCH CORP., inc 
rw “CANTON, MASS. 












high setting of current limit will be necessary. In this 
event it may be well to employ tubes of comparatively 
large rating such as would be used, for instance, with a 
motor rated one or two NEMA sizes larger than the 
one actually used. This precaution is especially im- 
portant in drives of intermittent duty, entailing fre- 
quent starting or reversals. The duration of the over- 
loads is also a factor. For example, let us consider the 
C6J thyratron (Electrons, Inc.). This tube is rated 6.4 
amp, d-c, continuous and stands overloads of 12.8 amp 
of less than 3 sec. When used on a 1-hp half-wave, 
single-phase drive with current limit of 150 per cent, it 
will never deliver more than its rated continuous load. 
It is therefore reasonable to expect a very long life. 
But if employed on a 1%4-hp, half-wave drive with cur- 
rent limit set at 200 per cent and of highly intermittent 
duty, the steady repetition of 12-amp peaks super- 
imposed on a continuous load of 6 amp may shorten 
tube life. 

The speed range is one of the quantities which has 
to be specified in order to identify a drive. It has been 
found that electronic-controlled drives find an ideal field 
of application where very wide speed ranges are called 
for, of the order of 50, 100, or even 150 to 1. But 
electronic drives with infinite speed range are not 
available. Recalling that the speed range is represented 
by the ratio of maximum to minimum speed, this fact 
means that the minimum speed is always higher than 
QO rpm. It appears that thyratron grid-control circuits, 
and the motor-armature voltage drop do not make it 
practical to go much below 20 rpm at motor shaft. 
A 1-hp, 1750-rpm, 230-volt d-c motor used in con- 
junction with a half-wave, single-phase drive was run- 
ning at about 25 rpm when 3.75 volts was applied to 
the armature. A further movement of the speed-control 
potentiometer in the direction of “lower speed” stopped 
the motor and no lower speed was obtainable. 


CONCLUSION 


There are still other elements worth an analysis when 
it is proposed to employ an electronic variable-speed 
drive. In particular, a detailed comparison might be 
made with equivalent or similar mechanical or hydraulic 
means. Such a comparison should involve cost, space 
requirements, ease of installation and of operation, de- 
pendability in service, machine-down time in case of 
replacements, possibility of remote control, etc. 

Assuming that the right type of drive has been chosen, 
experience has proven that, in general, the balance sheet 
is in favor of electronic drives. So, when looking into 
the future, there is ground to say that this useful tool 


will find room in more and more applications. 

Below is a list of manufacturers whose products include 
equipment for electronic variable-speed drives of the kinds dis- 
cussed in this article—Ebrror. 

Cutler-Hammer, Inc., Milwaukee. 

General Electric Co., Schenectady, N. Y. (Thy-mo-trol). 
Raytheon Mfg. Co., Waltham 54, Mass. (Servotron). 
Reliance Engineering & Mfg. Co., Cleveland. (V-S-C). 
Weltronic Company, Detroit 19. 

Westinghouse Electric Corp., East Pittsburgh, Pa. (Mototrol). 





A. B. Gibson has been awarded the honorary degree of 
Doctor of Engineering by the Clarkson College of Technology, 
Potsdam, N. Y. Mr. Gibson is the founder and president of 
the Gibson Electric Co., Pittsburgh, Pa. 
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WEST VIRGINIA PULP & PAPER COMPANY 


van Park Aven e. New York. N.Y 35E Wacker Drive. Chicago A 


ELECTRIC 
| SOLDERING 
| IRONS 
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DURABLE... 
DEPENDABLE 


built to withstand the 
hard service of industrial usage. 
Preferred by those who measure 
| the value of a tool by the service 
h rendered. Made in 5 sizes. 


TEMPERATURE REGULATING STAND 


A thermostatically controlled stand 

for regulating the temperature of an 

electric soldering iron when at rest. 
Thermostat is adjustable for 
various heats. 


Write for Catalog Sheets 
AMERICAN ELECTRICAL 
HEATER COMPANY 


DETROIT 2, MICHIGAN, U. S. A. 
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Factors in Choosing 


Electrical Insulating Materials 
(Continued from page 83) 


ampere for the 13th minute. 

While this test method is not an ideal one, it does give 
some comparison of the arc resistance of the various 
insulating materials under light current arcs. (See 
Table II) Under heavier current densities, the above 
comparison may not hold for all materials. For instance, 
vulcanized fibre shows an arc resistance of about 120 
sec, while melamine grade GMG (glass-base) shows 
one of around 225 sec under the above test method. 
However, under much heavier arc currents of the order 
of 0.50 to 1.00 amperes we ,may find that vulcanized 
fibre will stand up better than the melamine resins. N« 
satisfactory arc resistance test has been devised as yet 
to compare materials under the heavier arc currents. 


VULCANIZED FIBRE 


Vulcanized fibre is particularly suited for applications 
such as liners for fuse tubes. This material provides a 
quenching action that quickly snuffs out a heavy arc. 
Vulcanized-fibre-surfaced laminated phenolic sheet has 
a wide application for such uses as arc barriers in 
switches and circuit breakers, and in other parts of 
electrical apparatus where proximity to an electric are 
would quickly destroy the surface of any laminated 
phenolic material. 

The arc resistance of insulating materials, as before 
stated, varies considerably, depending upon the intensit) 
of the arc current. In some cases, we are mainly inter- 
ested in providing a good enough insulation properly 
designed into the equipment so that an arc-over will 
never take place. In other cases, arcing is to be ex- 
pected as part of the operation. Such applications as 
circuit breakers, relays, switches and commutators in- 
volve arcing as part of the operation. For high current 
arcs, whether in direct contact or in proximity tothe 
arc, vulcanized fibre or combination vulcanized fibre 
and phenolic laminates are used. For more severe arc- 
ing conditions, asbestos board or some form of ceramic 
is often used. For light current ares, such as encount 
ered in some commutating devices, relays, contactors. 
etc., melamine glass-base, melamine cotton-fabric or 
melamine paper-base materials are usually satisfactory. 

Standard test methods for comparing the relative 
dielectric strengths of insulating materials have been set 
up under ASTM test method D 149-44. The short- 
time test method requires that the voltage be increased 
at the rate of 500 or 1000 volts per second until dielec- 
tric breakdown occurs. The step-by-step method, a 
more severe test, in that the time of application of volt- 
age is longer, starts off at 50 per cent of the previous 
short time breakdown voltage, and is) held for one 
minute at this voltage. The steps call for increment of 
500, 1000, 2000, 5000 or 10,000 volts, the value depend- 
ing upon the previous short-time breakdown voltage. 
and each step being held to the one-minute interval until 
a voltage is reached which will cause breakdown of the 
insulation. 

In genéral, the dielectric strength of insulating mater- 
ials decreases with time of exposure to the electrical 
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WASHERS 


THE WASHER THAT HAS THE-EDGE 
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This patented design is exclusive to EverLOCK. The 
numerous tongues, the wide chisel edges of which are 
bent alternately up and down, provide several times 
more gripping area than other lock washers. The 
alternating chisel edges, forced into the contiguous 
faces of both work and nut by powerful spring ten- 
sion, provide a 2-way locking action that defies every 
conceivable loosening hazard. That’s why you'll find 
EverLOCK washers guarding vital assemblies on so 
much heavy machinery, electrical appliances, automo- 
tive and aviation equipment. 











| 








Custom-Engineered 


TERMINAL BOARD 


Cures Design and 
Production Headache 


This two-sided Terminal Board — made of 
finely finished laminated phenolic, with quick- 
soldering C. T. C. lugs solidly swaged into pre- 
cise position — was designed to fulfill rigid 
specifications for a piece of highly technical 
equipment. 

C. T. C. designers cooperated on the pro- 
totype model and our production facilities 
delivered boards in quantity to relieve the 
manufacturer of an acute production head- 
ache. 

In addition to the types of C. T. C. Ter- 
minal Lugs used on this board, we can meet 
certain special demands with several non- 
standard toolings ...or we will design lugs 
to any requirement. 

If you are in need of a special board, coil or 
crystal, C. T. C. Engineers will supply the 
answer .. . designed and produced in less time 
than you may imagine. 

Standard All-Set Boards cover many 
circuits where special boards are not necessary. 
Of laminated phenolic, ranging in four widths 
from 4” (1 row of Turret Lugs) to 3”’ (2 rows 
of lugs). May be broken in fifths on the scribed 
lines, or used full length (131%"’). Fit all stand- 
ard resistors and capacitors. 

Catalog No. 200 gives full details. Write 
for it. 
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stress. Tests involving short exposures, such as the 
ASTM short-time test, are not indicative of the break- 
down under prolonged exposure to a lower stress, and 
are mainly comparative. In practice, a factor of safety 
of 4 to 5 is usually allowed in dielectric strength calcula- 
tions for materials used in apparatus under prolonged 
dielectric stress. For example, a sample of ¢-in. 
grade XX laminated phenolic may show a dielectric 
strength of 600 volts per mil. Applying a factor of 
safety of 5, we arrive at a safe working dielectric stress 
of 120 vpm. 

The dielectric strength of insulating materials de- 
creases with increasing thickness of material and also 
with increasing temperatures. For example, grade XX 
laminated phenolic sheet material may have a dielectric 
strength of 600 vpm in 4¢-in thickness, but only 300 
vpm in %-in. thickness, and 150 vpm in 1-in. thickness. 
Thus, while the total breakdown voltage increases with 
increasing thickness, the vpm value goes down. 


DIELECTRIC STRENGTH MEASUREMENTS 


Most dielectric strength measurements are taken per- 
pendicular to the laminations, and standards are usually 
set up on this basis. However, many applications in- 
volve electrical stresses in a direction parallel to the 
laminations. Several standard test methods are vailable 
to measure dielectric breakdown strength on this basis. 
These tests show that laminated phenolics, for instance, 
have lower dielectric strength parallel to the lamina- 
tions than perpendicular, such test values being 14 to 
*%, of those obtained by the perpendicular-to-lamina- 
tions test. 

Another factor of importance in dielectric strength 
calculations is that of atmospheric and high-humidity 
surroundings, which adversely affect the breakdown 
strength. Insulating materials used under tropical con 
ditions involve both heat and humidity, and for this 
reason insulating parts, for use under such conditions, 
should be designed with a greater factor of safety than 
usual. Attention should also be given to surface flash- 
over, and sufficient clearances allowed between elec- . 
trodes, particularly over surfaces that are apt to collect 
dust and grime and hold surface moisture, so that flash- 
over will not occur under the most adverse conditions. 
Generally, engineers experienced in design of electrical 
apparatus take these factors into consideration. 

Dielectric strength specifications do not tell us the 
whole story about an insulating material, that is, 
whether it is suitable for a given job where the dielectric 
stresses are high. The effect of temperature, humidity 
and conditions of use are all factors that must be taken 
into consideration. For instance, a grade X laminated 
phenolic sheet may, under average room conditions, 
have a high dielectric strength perpendicular to the 
laminations, but, under prolonged exposure to high 
atmospheric moisture, the surface moisture absorption 
may be sufficient to cause flash-over and eventual break- 
down. For such applications, grades XX or XXX 
laminated. phenolics would in all probability be satis- 
factory. 

Dielectric strength tests are of service to the labora- 
tory technician working with plastics as well as to the 
user, if properly evaluated. To the technician, dielec- 
tric strength tests are often a good check of the quality 
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Many American Ma 
simplify assembly, but 
lightness besides! For 
lighter than aluminum, 7 

You should know these Yemi-fab z a 5 ASSEMBLY OF stamped or cast parts may be simpli- 
American Magnesium, and the ease with ' ae “— fied by an American Magnesium Permanent-Mold 
can be applied to your design problems. And you Casting. A single, high-speed cut brings it to desired 
should take full advantage of the sare, ab tight- J finish and dimensions. 


that stands ready to help. ‘. 
At the right, are indicated the 


your plant. To answer the questions of their applica 

tion, call your nearest Alcoa sales office, or write 
ALUMINUM COMPANY OF AMERICA, saleg agent for 
American Magnesium products, 1715 G Building, 


Pittsburgh 19, Pennsylvania. -_ with the use of American Magnesium Extrusions. Made 
. to desired profiles. Die cost is low. 


BUILDING UP of complex assemblies can be avoided 


DO YOU HAVE 
“DESIGNING WITH MAGNESIUM?“ 


This book belongs on the desk of 


AMERICAN 
every up-to-date designer. Full de- 
ils of h ify; choi f 
M A G AY E S l U M poco Pcapheds.¢ ap edna 


thermal properties; shop practices; 
how to design. Sent free on request, 
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Always make 
POSITIVE CONTACT! 


It’s the shape and independent 
action of each blade in a Spring- 
Action plug that assures positive 
contact at all times. No more 
tampering with blades to make 
them fit worn outlets. No more 
worry about product failure or 
poor performance due to faulty 
contact, 


REPLACEMENT 
PLUGS 


That’s why the original Spring- 
Action plugs—over 300 million 
now in use—are still the best 
plugs on the market. They are 
standard for thousands of electri- 
cal manufacturers, contractors and 
maintenance men throughout the 
world. There’s a Spring-Action 
plug in rubber or plastic for every 
purpose. 


ASSEMBLY 
PLUGS 


For dependable, positive con- 
tact, standardize on Spring-Action 


plugs. 


WRITE FOR LITERATURE 


‘*‘CORD-CLAMP”’ 
ATTACHMENT 
PLUGS 


SMa a ame UT ete 


68-98 Coit Street, Irvington 11, N. J. 
626 W Jackson skate 


Manufactured exclusively by 


Chicago Office: 





of that particular grade. Over or under curing of an 
electrical-grade material, or faulty coating, drying or 
pressing, is usually spotted by this test. 

It would be desirable to have a standard test method 
that could be used to determine flash-over voltages on 
different surfaces and grades of materials under various 
atmospheric conditions. Such a test method would be 
of interest to manufacturers of electrical equipment, 
particularly high voltage lead-in bushings, transformer 
insulating tubes, bus-bar and switch insulation. Some 
data are available on flash-over voltages, but more in- 
formation is needed on this subject. 

Generally speaking, a material that is classed as a 
good electrical material, usually has good dielectric 
strength, power factor, dielectric constant and insula- 
tion resistance. But there are some notable cases where 
this is not true. For instance, glass-bonded mica and 
some ceramics have relatively low insulation resistance 
under humid atmospheric conditions, but excellent pow- 
er factor, whereas certain grades of laminated phenolic 
and laminated melamine paper-base materials have ex 
cellent dielectric strength, but a relatively high power 
factor and low insulation resistance. Further, a 
material may meet all electrical requirements and still 
fall short in other respects. The flexural or impact 
strength may be low, the softening temperature may not 
be high enough, or the cold flow may be too great. 

When choosing an electrical insulating material, it is 
well to set down the essential requirements. It may be 
that a number of different materials will meet those 
requirements. It then becomes a question of relative 
cost, which involves questions of fabrication costs, in- 
cluding molds, or punch and die, as well as raw material 
costs. Sometimes compromises must be made by sacrific- 
ing on some property, or perhaps by redesign of the 
part in question, to provide the needed strength or to 
reduce its cost. 


BOOK REVIEWS 


The Rome Cable Manual of Technical Information—Pub- 
lished by The Rome Cable Corp., Rome, N. Y. 263 pp. $2.50 


This is an excellent and concise compilation of basic refer- 
ence data used in wire and cable applications. Divided in eight 
sections and provided with an index, the contents cover: Wire 
and Cable Technical Tables; Wire and Cable Engineering 
Calculations and Data; Audio and Radio Frequency Wire and 
Cable Data; National Electrical Code Data; Properties of 
Materials; General Technical Information; Conversion Tables ; 
Mathematical Tables. Diagrams and graphs are included 
where required. The manual has been prepared by the engi- 
neering staff of the sponsoring company. 


Plastics Mold Design—Carrol C. Sacks and Eugene H. 
Snyder. Technical Division, Murray Hill Books, Inc., New 
York City. 77 pp. 14 full-size working drawings of mold 
assemblies. $4.50. 


Close correlation should exist between the product designer 
using plastics and the plastics mold designer. Mutual knowledge 
of each other’s problems should be inherent in each design proj- 
ect. This work by Messrs Sacks and Snyder, although spe- 
cifically addressed to the interests of the mold designer, should 
also be useful to the product designer. It is an excellent and 
detailed presentation of the subject, covering materials for 
mold construction and the techniques of compression-mold, 
transfer-mold, injection-mold and extrusion-die design. 

A chapter on drafting room practice is added. Sectional draw 
ings and other illustrations are used liberally. The portfolio 
of 14 full-size working drawings of typical molds is a feature. 
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QUIETER OPERATION 


GREATER AIR DELIVERY 
SLOWER MOTOR SPEED 


Ml Through Torrington /[/i7/Zred” hir Impellers 
Three major product improvements were obtained by a manufacturer of unit 
heaters using Torrington Air Impellers and the engineering experience behind 


them. 
Here Are the Quick Facts 


Original Performance Data of Unit 


Air Delivery 750 cfm at .1” sp 
Noise Level Objectionable 


Improved Performance Data of Unit 
1540 rpm 
900 cfm at .14” sp 
Acceptable 


Plan to add the advantages of Torrington Air Impellers to those new or 
improved products you're thinking about. And remember, you can probably 
save time and money by letting us consult with you while your product plans 
are in the initial stages of design. 


“PORRINGTON 
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SHEETS 
EXTRUSIONS 
CUT AND 
MOLDED PARTS 


/ 

Component parts processed 
from Acadia Synthetics excel 
in many characteristics—in- 
cluding plasticity, elasticity, 
resilience, etc.—plus greater 
resistance to light, air, heat, 
wear, oil and age. Possible 
applications are almost un- 
limited. Acadia Synthetic 
Rubbers cut, mold and ex- 
trude to very close tolerances 
—in any shape, size or type. 

In checking specifications, you may 
find that the original part, re-designed 
in an Acadia Synthetic, gives superior 
performance, greater dependability 
and longer service—very often at 
lower cost. Whatever your require- 
ments may be . . . Acadia’s engineers 
will gladly help you select the right 
synthetic rubber and adapt it to your 
product. Write today. 


Offices in All Principal Cities 
Largest Independent Manufacturers and Cutters of Felt 


4035-4117 Ogden Avenue, Chicago 23, Illinois Branch . 
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Some Recent Developments in 
Controls of Electric Trucks 
(Continued from page 120) 


operates the speed control through four cam-operated 
contacts. The reversing drum is interlocked with the 
speed control so that it is impossible to start other 
than in first speed. 

The directional control is a drum type with heavy 
copper segments mounted on metal carriers clamped 





The Elwell-Parker Elec. Co. 


Fig. 9—-A cam-operated controller with nine contact- 
rs; the one second from the left is closed. 





The Elwell-Parker Elec. Co. 
Fig. 10—Mechanical details of an element of the con- 
troller shown in Fig. 9. 


on an insulated square shaft. Felt wiper pads clean 
and lubricate the contacts. On the four-speed cam con- 
tactor, the contacts are rocked about a central pivot 
so that there is no sliding, thus making the life of the 
contacts dependent entirely upon electrical wear. The 
maker claims this as a decided improvement over the 
sliding drum-type controllers. Make and break against 
spring pressure is by a cam and hardened follower- 
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1. lhe pat the. ted mare of slectr ie devices which make up the 
modern business m n Aen nt count nan “*p e ing-up present-day accurate 
accounting practices and bushi metho r" 

Compactness in assembly is always” ‘Pequirement in this type of unit. Only a care- 
fully engineered transfer molding procedure could meet the rigid specifications of the appli- 
cation and accomplish so much while occupying so little space .. . forty separate terminal 
contacts in an area less than two inches square for the 12 position shown above (other 
parts proportionately less). 

Manufacturers in all fields have learned to count on Consolidated for the production of im- 
portant, functional plastics parts. Material 

development, precision mold construction 

and final processing at our “under-one- 


roof" plant add up to and dovetail into a — . | 
complete and eminently satisfactory custom 0 4 S ry} | \ h qd | cat 
molding service. We will be glad to bring 7 MTS ET 
the advantages of our full facilities and MOLDED PRODU ! 


plastics know-how to your next Tih" staat aa 
product application. tg eee ‘ai 2:0 


Inquiries invited! 


* Parts Shown thru Courtesy 
of International Business Machines Corp. 


SDUCT DEVELOPMENT » MOLD DESIGN *« MOLD CONSTRUCTION * PLUNGER MOLDING © TRANSFER MOLDING « INJECTION MOLDING * COMPRESSION MOLDING 
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...@ complete range of 


POWER TRANSFORMERS 


capacities to 50 KVA 
No ELECTRAN Trans- 


former is considered a 
**stock”’ model. Each is 
built to function with 
maximum efficiency 
for a specific installa- 


tion. 





Electran production facilities are completely flexible and 
are especiaily geared for the rapid completion of small or 
medium quantities. Engineering facilities permit production 
of Transformers to your exact specifications or prints, or the 
complete design and engineering of Transformers to meet 
your specific needs when your prints are not available. Your 
inquiries are invited. 


EtectrRAN Mee. Co. 
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: For uniform, unchange- 
able contact pressure. 


Ask for literature. 
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roller. With normal pressure on the control handle, 
a force of 400 Ib is exerted to open the contacts. The 
removable contact tips are of heavy copper, silver- 
plated. Alnico blow-out magnets are located below 
the contacts within die-molded asbestos arc chutes. 

The Elwell-Parker Electric Company has also de 
veloped a mechanical eontroller of the cam-actuated 
type. (See Figs. 9 and 10.) The cam follower com- 
presses and then releases a spring which controls the 
pressure of a plunger. The tip of the finger’s contact 
is rocked against the tip of a fixed terminal. Due to 
the contour of the two terminals, first and final con- 
tact between them is made at their tips rather than 
over their entire current-carrying surfaces. 

Each of the nine fingers in this unit consists of a 
trunnioned tube which houses the spring enclosing the 
plunger. A tubular sleeve or piston fits inside the 








Fig. 11—Use of magnetic contactors enables all con- 
trols to be centrally located in the handle of the 
Lewis-Shepard power lift truck. 


upper end of the tube and outside the plunger spring. 
Trunnions are supported on arms in the controller 
frame. Located above and horizontal to the series of 
fingers is a ball bearing-mounted cam shaft with cams 
made of hard fiber. Cam followers, which transmit 
motion to the fingers, carry double-row ball bearings 
at their contact with the cam. The followers are pivoted 
on the controller frame and they rock as the bearings 
ride the cams. Fingers are fitted at their upper ends 
with similar ball bearings and they roll against the 
under surface of the cam followers. 

As brought out in the previous descriptions, the 
magnetic contactor is the heart of most acceleration 
equipment. Some of the advantages of contactor con- 
trol, which can be automatic or manual (with the for- 
mer preferred) are long life of contacts because of the 
rolling action and a quick and positive opening and 
closing of contacts, flexibility in adapting controller to 
various designs, use of remote control, possibility of 
arranging with various safety attachments, greater 
security against operator’s errors, mechanical strength 
and ruggedness, adaptability to automatic control, 
cheap and easy renewal of contacts, ready replacement 
of entire unit if necessary, easy inspection, and a de- 
sirable time element in closing and opening not found 
in drum-type controllers. 

An important advantage of contactor control, men- 
tioned above, is the possibility of using remote opera- 
tion of the travel motor. Without magnetic contactors, 
this would be impracticable since, because of the heavy 
currents encountered, it would necessitate the use of 
heavy cables to the control point. Also, the operator 
would be endangered by his ‘proximity to high-power 
ares. With magnetic contactors at a distance from the 
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‘that extra added protection 


On electrical equipment too, there is a definite 
need for “that extra added protection.” Many 
electrical manufacturers and motor repair 
shaps today have become aware of the longer 
service life afforded their motors, generators, 
etc., by applying a coat of SYNTHITE* 
#10 Red Insulator over the baked insula- 
tion on the windings. Others use it success- 
fully to protect field coils, commutator ends, 
bus bars, motor frames, molded Bakelite and 
numerous other vital parts of their units. The 
short time needed to apply this finishing 
varnish can pay dividends to you too. Oil and 
waterproofness . . . acid and alkali resistance 
. high are resistance . . . increased dielec- 
tric strength . . . excellent hiding power and 
coverage ... all add up to. . . LOWER 
MAINTENANCE COSTS. 
It will pay you to find out more about this 
product. Write us today for a folder explain- 
ing the many uses of SYNTHITE* # 10 Red 


{> Insulator plus its methods of application. 


ri 
* . . 
SX REG. U.S. PAT. OFF, 


JOHN C. Speci COMPANY 
1060 BROAD STREET - NEWARK 2, N. J. 
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Or, on the range at home. Wherever 
you go, you'll find Watertown Plas- 
tics serving a daily need ... firing 
pins, pistol grips, gun butts . . . kitch- 
en range timers or handles for pots 
and pans. Whatever the application, 
large or small Watertown is in a par- 
ticularly advantageous position to 
serve your plastic needs. Our com- 
plete service begins with the actual 
compounding of the thermosetting 
material Neillite, through mold de- 
sign and molding, to the final test- 
ing of the end-product. Our compres- 
sion and injection molding depatt- 
ments are well-equipped and staffed 
with men whose experience with 
plastic problems is thorough. 


Send your blueprints along to us for 
quotation. There is no obligation and 
it may be well worth your effort. 


New York, Cleveland, Chicago, Detroit, 


THE WATERTOWN 


Representatives in 


Milwaukee 


MANUFACTURING COMPANY 


700 ECHO LAKE ROAD 
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control head, the operator simply has to depress a 
button to set the contactors in action. 

Several companies have incorporated this feature 
in recently designed trucks. The Lewis-Shepard 
power jacklift, for instance, has all of its controls in 


the handle head (see Fig. 11). A toggle switch selects 


forward and reverse direction of the series-wound 
traction motor, while the two hand grips through mag- 
netic contactors apply power to the solenoid brake 





Automatic Transportation Co 


Fig. 12—Remote control of contactors. Speed, direc- 
tion and brake are controlled by position of handle. 


or first and second speed of the traction motor. The 
brake solenoid is provided with a cut-out switch which 
brings in a low-amperage holding coil as soon as the 
brake is in the released position. Through another push 
button and relay a pump motor is started to lift the 
load by a hydraulic ram. Lowering is by a button 
control of a solenoid valve in the oil return line. 

A control panel containing five magnetically oper 
ated contactors with non-welding alloy contact tips 
provides the basic control between the switches in 
the handle head and the operating units of the truck. 
An anti-plugging resistor is provided with the control 
panel so that if the reversing switch is thrown with the 
handle grip in a position with power on, the reversing 
contactor will drop out and remove power, and _ the 
other directional contactor will not pick up until the 
handle grip is returned to the power-off position and 
turned on again. This prevents the motor being used 
as a brake. 

The Automatic Transportation Company has util 
ized the advantages of remote control in two of its 
models. In the truck shown in Fig. 12, speed, direc 
tion and the brake are controlled by the position of the 
guide handle, which passes through the same sequence 
—brake, coast, first speed, second speed—in both upper 
and lower positions. Forward, reverse and electric lift 
buttons are located at the end of the guide handle s« 
that they can be manipulated simultaneously. 

Automatic’s second model has similar finger-tip con 
trol. Two buttons on the guide handle control for 
ward and reverse power, while a third operates the lift 
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BRIDGEPORTS IMPROVED 
PHOSPHOR BRONZE 


FOR LASTING SPRING CONTACTS 


When it comes to vital spring parts in electrical equip- 
ment, the cost of failure is always greater than the price 
of a superior spring material. Whether a spring must 
maintain constant pressure and good electrical contact, 
as in the wall plug receptacle illustrated, or whether it 
is called upon to flex back and forth millions of times, 
dependability is a prime factor. 

In order to obtain maximum dependability, fine 
spring properties and high fatigue resistance, Bridge- 
port’s Phosphor Bronze is improved through rigid 
laboratory control and by use of the most modern cast- 
ing, annealing, and mill equipment. Other desirable 
properties of this alloy are corrosion resistance, high 
strength and the ease with which it can be electroplated. 
Bridgeport’s Phosphor Bronze is bringing longer 
service life and better performance to switch and con- 


IMPROVED 


Patented “‘No-Shok” wall plug receptacle, made by Bell Electric 
Company, Chicago, Illinois. Contact parts of Bridgeport’s Improved 
Phosphor Bronze. 


tact springs, relay arms, wipers, bellows, diaphragms, 
and many other electrical parts. 

Bridgeport’s Laboratory and Technical Service De- 
partment stand ready to help you modernize metal 
specifications through the use of Bridgeport’s Phosphor 
Bronze or other engineering alloys. Contact the nearest 
Bridgeport office. 


BRIDGEPORT BRASS COMPANY 

“Bridgep rt” BRIDGEPORT 2, CONN . Established 1865 
- Mills at Bridgeport, Conn., and Indianapolis, Ind. 

In Canada —Noranda Copper and Brass Limited, Montreal 


BRASS + COPPER - BRONZE - DURONZE - SILICON BRONZE 
ALUMINUM BRONZE + CUPRO NICKEL + NICKEL SILVER 
Rod + Strip + Wire + Tubing 


HO7CZE —» PRODUCT OF 
BRIDGEPORT BRASS 
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never starved “never Roodedl 
GiITs 


‘CONSTANT LEVEL OILERS 


Repairs and maintenance are greatly 
reduced—production schedules are 
stepped up thru elimination of break- 
downs. This Gits principle of lubri- 
* cation positively maintains the de- 
sired oil level automatically. Waste 
of lubricant, and messy, dangerous 
floors, prevalent with manual oiling, 
is eliminated. Large unbreakable 
reservoir minimizes oiling time—al- , 
_-ways clear vision of oil supply. Avail- 
able with hinged or bayonet type 
reservoir. What's your oiler prob- 
__ lem? ‘Let's tackle it together! - 


































































































Write for 172 page 
book of lubrication 
data 


GitTs BRos. MFc. Co. 


1840 5S. Kilbourn Avenue, Chicago 23, Illinois 
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CONTACTS 


PRECISION SERVICE... 
from Order to Delivery! 


Your production problems may be simplified when 
you consult an organization with a long record of 
successfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
own designs executed, send us your requirements, 
and they will receive our most careful attention 


Extra KNOW-HOW 


for your specific design problems 


PEW TT Timea a el ae 2 















| with the merchandising problems of an advertising or 






Getting the Most Out of 
Your Industrial Designer 
(Continued from page 99) 





sciences, of course, but it fills every phase—merchan 
dising, shipping, law, psychology, and sales, to mention 
but a few. Since it plays an important part in almost 
every phase of business it is imperative that we exam- 
ine how representative phases of business can also play 
a part in design. Your entire organization plays an 
important part in the product you produce and sell. It 
is more important that they play their part well. 

Authority has been delegated in every small, medium 
and large organization to responsible people who direct 
the activities of their organizations centering around 
personnel, accounting, engineering, production, sales, 
advertising, legal, etc. Obviously, these people have 
been placed in their respective positions because they 
have shown themselves as being potentially competent 
to cope with the problems pertaining to the activity in 
which they are engaged. Very few organizations employ 
men or women whose sole responsibility is to direct the 
activities which are encompassed by industrial design 
The reason for this is that one person is incapable of 
knowing all phases of product design and its relative 
effect on all the interdependent departments of a 
business. 

We have seen many cases where the owner of a 
business has found it necessary to redesign his product 
or design a new one in order to meet competition and 
stay in business. Without recommendations from or con- 
sultation with the people he has appointed as represen- 
tatives of his business, he has proceeded to engage the 
services of an industrial designer. The designer, 
whether he was an employee of the company or a pro- 
fessional man selling his services in that capacity, began 
designing the product to the specifications enumerated 
by one man. 

You can readily understand the confusion, costly 
delays and procedures that followed. The engineering 
department resented the design because it had not been 
consulted.. Engineering was more concerned with the 
function of the product and made claims that the de- 
signer didn’t and couldn’t possibly know their problems 


| Of course engineering was right—partially. Advertis- 


ing and sales equally resented the design and were quick 
to point out that the merchandising possibilities were 
extremely low. Production men cried that the newly 
designed product was too costly to produce. 

Who was right? All agreed, after they had been 


| brought together, that there was a definite need for a 
| new design, but no one knew exactly where the respon- 
| sibility belonged. Here, then, was the common denomi- 


nator for forming a product-design committee, a body 


| that could act in unison to produce the products needed 
| to everyone’s satisfaction. 


The explanation for the common failure to have a 


| product design committee is that most people in an 


organization are so wrapped up in their own individual 


| problems, relative to their departments, that they have 
| little or no time for integrating their work beyond the 
state of normal expectancy with another department. 


Engineers, for example, are not necessarily concerned 
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ROMEL 


Resistor Wires for nearly 
every electrical heating job 
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Temperature-Resistance curves for Chromel A, C and D. 


URABLE CHROMEL Resistor Wire is “hot stuff” for | 1700°F. It is particularly recommended for developing 
countless electrical heating applications ... for high resistances within a small space. Resistivity: 675 
ranges, roasters, ironers, toasters . . . laboratory, brazing ohms per circular mil foot at 68°F. 
and heat-treat furnaces. A smooth wire... of uniform (CfROMEL-D is suited to the many lower temperature 
resistance, it’s produced in three grades and a wide applicationsaround 1200° 
range of sizes to meet the requirements of nearly every 44 1400°F. Resistivity: 


high, medium and low temperature application. 600 ohms per circular mil 


CHROMEL-A is the nickel-chromium alloy that first foot at 68°F. 

made electrical heating practical. It possesses close-to- Oy, Catalog-M1 is de- 
constant “hot” resistance between 700° and 2000°F. voted exclusively to help- 
and it delivers full rated power throughout its long and ful technlial tebdeietion 
useful life. Resistivity: 650 ohms per circular mil foot on the CHROMEL Alloys 


at 68°F, and their application. 
CHROMEL-C is for milder applications not exceeding Want a reference copy? Trade Mark Reg. U.S. Pat. Of. 


HOSKINS MANUFACTURING COMPANY Detroit 8, Michigan 
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On the spot for supplies ? 





You get supplies and equipment the fastest pos- 
sible way when you specify Air Express. This 
speedy service makes hay out of shipping time — 


delivers you what’s needed in hours instead of days. 

Your shipment travels at speeds up to five miles 
a minute by Air Express. Because Air Express goes 
on all flights of all Scheduled Airlines, no time is 
lost waiting for loads to accumulate. Regular use 
of Air Express keeps your business running in high 
gear — helps give customers better service. Fre- 
quent flights to and from points overseas make 
foreign shipping problems simple, too. 


Specify Air Express-its Good Business 


¢ Low rates—special pick-up and delivery in principal U.S. 
towns and cities at no extra cost. 

® Moves on ail flights of ali Scheduled Airlines. 

e Air-rail between 22,000 off-airline offices. 

e Direct air service to and from scores of foreign countries. 
Just phone your local Air Express Division, Railway Ex- 

press Agency, for fast shipping action . . . Write today for 

Schedule of Domestic and International Rates. Address 

Air Express, 230 Park Avenue, New York 17. Or ask for it at 

any Airline or Railway Express Office. Air Express Division, 

Railway Express Agency, representing the Airlines of the U.S. 






GETS THERE FIRST 


Fastest delivery —at low rates 


Engine parts (36 lbs.) picked up at 
Portland, Ore., factory late on 
10th. Delivered to Los Angeles con- 
signee 821 miles away, 9 AM on 
11th in time. Air Express charge— 
$8.84! Other weights, any distance, 
similarly inexpensive and fast! 
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sales manager. ‘The enygineer’s primary job is to pro 
duce a workable product or machine, one that will func 
tion properly, will last a long time, and give the best 
service. He is not interested in esthetic values. His big 
interest lies in doing the most impressive job he possibly 
can, so that his department will be singled out as a 
profitable part of the organization. 

If this attitude on the part of the engineer, after being 
singled out, appears selfish, please remember the Amer 
ican way of life is built up on the basis of a competitive 
spirit. It is a normal situation to find men and women 
working in the various stations of life, competing with 
their fellow employees so that their records stand out. 

If I seem to direct an attack against the engineer, let 
me quickly point out that the production men are just 
as eager to set records in their departments to turn out 
the products as quickly and as economically as possible. 
Salesmen look for extra bonuses for their effort, and it 
is safe to say their cry is, “Give us a better product so 
we can make more money.” Advertising men want a 
superior product so they, too, can point with pride to 
their accomplishments. 


THE PRODUCT-DESIGN COMMITTEE 


Doesn't it then seem reasonable to have all these 
people assembled into a product-design committee to 
state their common objectives? To demonstrate that 
design committees do work together and achieve success 
we have but to turn to the McGraw Electric Company, 
manufacturers of the Toastmaster automatic toaster 
We were chosen as their designers and because we 
worked in close harmony with their engineering de- 
partment, production, sales and advertising, and all of 
us were heading for a common objective, the net result 
has made them the largest producers of toasters. Their 
sales record is phenomenal and is perhaps the best type 
of testimonial for product design that one can hope to 
get. We have not always been their designers and it is 
impossible for us to measure with any degree of accu 
racy how large a part we have played in their sales suc- 
cess. We prefer to let the record speak for itselfi—for 
it is good design that makes money. 

Now back to the design committee and how it func 
tions. The first function of the committee would be to 
coordinate the thinking of all the departments which 
contribute to the success of the products produced and 
sold. We have found the most successful product design 
committee consists of a chairman who is a member of 
management. The other representatives are from engi- 
neering, production, sales, advertising, industrial design, 
and occasionally legal and consumer research counsel. 

The function of the committee is to make all plans, set 
schedules, make appropriations and direct and approve 
designs. Meetings of the entire committee or sub-com- 
mittees should be regularly scheduled. All of the mem- 
bers have an interest in the results of good product 
design. Management is interested in overall operation 
and profits. Engineering is concerned with product 
function and materials; production with the actual con- 
struction, sales with selling the article after it is made. 
\dvertising creates sales and supplements personal sales 
efforts. The industrial designer is interested in making 
the article as saleable as possible. 

You will find, too often, that engineering and produc 
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Dellabéestow 


RANGE AND APPLIANCE LEAD WIRE 


Deltabeston identifies the superior line of 
General Electric wire and cable, insulated 
with compounded asbestos and synthetic 
resins, that assures long, dependable service. 
Appliances, whether stoves and toasters or 
sunlamps and radios, provide years of satis- 
factory use when wired with Deltabeston. It 
goes a long way in building customer loyalty. 

In manufacturing, Deltabeston simplifies 
and speeds assembly and inspection. It can 
be severely bent without weakening the in- 
sulation. The ends strip freely. Deltabeston’s 


*Trade-mark Reg. U.S. Pat. Off. 


resistance to wear, heat, and moisture offers 
dependable service throughout the life of 
the appliance. 

If you have a wiring problem, look to G.E. 
and Deltabeston for a ready answer. Write 
for samples and your copy of our new, com- 
prehensive booklet that contains useful in- 
formation on asbestos, glass and synthetic 
types of Deltabeston Appliance Lead Wires. 
Address Section Y52-822, Appliance and 
Merchandise Department, General Electric 
Company, Bridgeport 2, Connecticut. 


GENERAL @ ELECTRIC 
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@ You can’t grease 
‘em wrong! That's because 
Reliance Series C Motors are 
designed and precision built 
to eliminate lubrication wor- 
ries. On the majority of appli- 
cations these factory-lubricated 
motors perform dependably 
for years without additional lu- 
brication. In cases where con- 
ditions make occasional 
ee MH attention necessary—or if 
itis your practice to lubri- 
cate at regular intervals—over- 
greasing or undergreasing can 
make no difference. 
Write today for Bulletin C-118 
which tells how Reliance Series 
C Motors can end your lubri- 
cation worries! 


RELIANCE ELECTRIC & ENGINEERING CO. 


1054 IVANHOE ROAD ° CLEVELAND 10, OHIO 


Sales Representatives ta Pruucipal Cities 


mae aut 
EER aie) 


/ 

*For step déwn from 115 volts. 
Normal reactance types with 8, 
16, 24, and 32-volt secondaries, 
capacities from 25 to 150 va. 
High reactance types with 25 and 
30-volt secondaries, capacities 
from 20 to 80 va. 

*For step down from 230, 460, or 
575 volts, 50 or 60 cycles. With 
115 or 115/230-volt secondaries, 
capacities from 25 va to 10 KVA. 

*Compact, convenient mountings 

‘ to fit a wide variety of applica- 

/ tions. 























CHICAGO TRANSFORMER 











f Essex Wire Corporations 3501 ADDISON ST., CHICAGO 18 










tion will insist upon making the article or product which 
is easy to construct and presents a minimum of prob- 
lems and trouble for themselves, yet oftentimes it is 
pathetically lacking in sales appeal. This is a hangover 
from the old days of mass production. It is the duty of 
those whose contact is with the consumer, and who must 
sell the product after it is made, to develop a balance 
and cooperation among the committee members. 

The industrial designer must provide a design which, 
first of all, attracts attention, creates a desire and keeps 
the buyer sold after the purchase has been made. Bear 
in mind also that the designer should work with you 
and not for you. Don’t keep him on the outside; put 
him on your team. Give him all the facts. 

We use a fact-finding system in all of our studies 
which works out very nicely. It deals with fifty vital 
factors which should and usually are considered on 
every project. The main headings are: Marketing, oper- 
ation, production, design and general instructions. (See 
Fig. 4.) 

Remember, there is much more to design than es- 
thetics. The designer should know the company policy 
and its objectives. He should have information per- 
taining to your markets; how you merchandise your 
products; what your competition is; sales price and 
distribution. It is important that he knows your pro- 
duction requirements, manufacturing costs, manufac- 
turmg equipment, and manufacturing processes. 

You will find the industrial designer requesting 
specific design information such as size, shape, weight, 
materials, finish and colors of the product-to-be. Per- 
haps you will want identifying features. All should be 
revealed. Oftentimes it is necessary to begin preliminary 
design discussions by pointing out objectionable features 
on an existing product and expressing the improve- 
ments desired. Other factors of importance are mechan- 
ical, electrical, illumination and ventilation. There are 
products in which all of these things do not apply, but 
they are mentioned to show the scope of the problems 
that can and do arise in designing a product. 

When your designer is armed with all the informa- 
tion you can muster, you will find his guidance an inval- 
uable asset toward thesdevelopment of a good product. 
If these facts are kept in mind and are put into opera- 
tion, the manufacturer of a newly designed or rede- 
signed product is assured of greater success. It will 
eliminate many problems which now confront manufac- 
turers and will gear the organization to new heights of 
cooperation heretofore unknown! 





FCC Allocates 2400-Megacycle 
Range to Industrial, Medical Equipment 


An additional frequency band in the range of 2400-250( 
megacycles has been recently allocated by the Federal Com 
munications Commission for industrial, medical and _ scientific 
use in an action made effective June 30. This action is seet 
opening a broad field for micro-wave medical diathermy ap 
paratus, industrial heating equipment, etc. The existing fre 
quency allocations for this type of apparatus and equipment ar: 
in 13, 27 and 40-mc ranges. 

Details of the new regulations are available from the Fed 
eral Communications Commission, Washington, D. C. Ask fo 
“Rules and Regulations Relating to Industrial, Scientific, an 
Medical Services, Part 18.” 
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A are adel or - 
you'll want to package 
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/ . want to be . 


sure that your product reaches the consumer 


with all of the quality ond appeal which you have 
- built into it—if you want to be sure that your package @ Corrugated and Solid Fibre Boxes 


or shipping container does a real selling job through @ Folding Cartons 


every step of distribution—then you, like many of indus- Kraft Grocery Bags and Sacks 


try’s leaders, will want to be sure that it is “packaged Kraft Paper and Specialties 


by Gaylord.’’ 


GAYLORD CONTAINER CORPORATION 
General Offices: SAINT LOUIS 


New York ¢« Chicago « San Francisco « Atlanta « New Orleans « Jersey City 
Seattle « Indianapolis « Houston « Los Angeles « Oakland + Minneapolis 
Detroit « Jacksonville « Columbus « Fort Worth « Tampa « Cincinnati 
Dallas « Des Moines « Oklahoma City « Greenville « Portland « St. Louis 
San Antonio « Memphis « Kansas City « Bogalusa « Milwaukee e Chatta- 
nooga « Weslaco « New Haven « Appleton « Hickory « Greensboro « Sumter 
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...UseH&V 


Electrical Insulating Papers 


Your product needs the best electrical 

insulating papers that you can give it. 

You don’t take chances when you use H & V 

electrical insulating papers. They’re fully de- 

pendable because they’re manufactured by ex- 
perts to give you safe, uniform insulation. 


If your product is a small motor, a generator, a 
transformer — then H & V electrical papers are 
made for you. They are being widely used today 
by some of America’s leading manufacturers of 
electrical equipment. Don’t take chances, write 
today to H & V. 


HOLLINGSWORTH & VOSE COMPANY 


East Walpole Massachusetts 


% ¢ 
‘4, A’ 
4 
*5 ron wo™ 


Manufacturers of Technical and 
Industrial Papers 


There’s More to Good Finishes 
Than Meets the Eye 


(Continued from page 91) 


| sion barriers has been by now generally accepted. Dur 
|ing the war almost every Army and Navy specification 
called for phosphating treatment on all metal surfaces 
of military equipment. Performance tests called for 
compliance with rigid water immersion, salt spray, 
humidity, and adhesion tests. General industry accep- 
tance is now pretty wide and research developments 
| continue in the direction of new compounds and new 
|methods of application. 


THE PHOSPHATING COMPOUNDS 


What, chemically, are the phosphating compounds ? 
| Various proprietary compounds differ in their formula- 
|tions, but basically these compounds are aqueous solu- 
tions of phosphoric acid saturated with phosphates of 
iron, cadmium, manganese or zinc, plus an accelerator. 
When immersed in one of these solutions, the metal sur- 
face reacts chemically so that complex metallic phos- 
| phates precipitate on the surface. The precipitates are in 
very intimate chemical and physical contact with the sur- 
|face and form coatings that are integral with the base 
metal. As already stated these coatings are insoluble, 
nonconductive, passive to corrosive reactions, and 
strongly adherent. Most of the compounds form crystal- 
line coatings, but others form amorphous vitreous coat- 
ings which offer advantages of increased plasticity. Be- 
cause of their extreme thinness the phosphate coatings 
will withstand an unusual amount of deformation with- 
out breaking the adhesion with the organic finish. There 
is very little or no tendency to split or chip under such 
conditions, Although the coatings are very thin they 
present a suitably etched surface or so-called “tooth” 
for the reception of the paint or enamel. It is of course 
apparent that these coatings do not alter dimensions of 
the metal part to any appreciable degree. Crystalline 
coatings are of the order of 0.0001 to 0.0005 in. while 
thé amorphous films are as thin as 5 to 20 millionths of 
an inch. Another important point is that these coatings 
are free from any tendency to absorb or “soak up” the 
| paint or enamel. Some manufacturers report that satis 
| factory one-coat white enamel finishes have been made 
on phosphate-coated surfaces. . 

Phosphate coatings, in themselves, do not offer per- 
manent protection against corrosion. It should be em 
phasized that their primary function is to act as a com- 
plement to an organic finish. The respective properties 
and corrosion-preventive functions of organic finish and 
phosphate pretreatment combine to form a surface pro- 
tective system that is exceptionally effective in many 
| applications. 
| For certain purposes, however, such as protection of 
bare metal surfaces when it is necessary to store parts 
| before final finishing, the phosphate coatings alone will 
| provide substantial protection against outdoor and in 
door corrosive conditions. Phosphating treatments also 
| provide effective protective coatings on die castings and 
|on small, closely fitting machine parts where any corro- 
| sion will impair the free working of such parts. 

The distinction between phosphoric acid cleaning 
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Nielsen Audimeter Uses 





CLARE SEALED TYPE ‘K” RELAY 


for Radio Audience Research 


Pencil points to Clare “SK” 
Relay in Nielsen Audimeter 


@ One of the most interesting developments in radio 
listening research is the Audimeter, designed by A. C. 
Nielsen Company, Chicago marketing research organ- 
ization, to provide information hitherto unobtainable. 
Attached to home radio receivers, scientifically selected 
on a nation-wide basis, this device keeps an accurate 
24 hour a day record of when each receiver is operated 
and the stations to which it is tuned. 

Clare Sealed Type “K” Relays were chosen for use in 
the Audimeter because of their extreme reliability, ca- 
pacity for precise, sensitive adjustment, and the fact that 
they are sealed so that dirt and handling cannot affect 
their operation. 

In the Audimeter, the unusually sensitive Clare Sealed 
Type “K” Relay operates under the control of a vacuum 
tube to stop the recording stylus at the correct spot to 
identify station choice on the calibrated record tape. 


Clare Sealed Type “K” Relays, sealed in nitrogen in a 
metal cover, are immune to conditions imposed by high 
altitudes, dust, moisture or combustible gases. They func- 
tion at maximum precision under extreme conditions. 
Like all Clare “Custom-Built” Relays they are available 
in a wide range of contact ratings and contact forms, 
flat or hemispherical contacts of rare metals or special 
alloys and with coil windings to match the circuit and 
application. 


Clare “custom-building” makes it possible... with the 
utmost economy...to secure a relay exactly suited to 
specific requirements. Clare sales engineers are located 
in principal cities to help you secure just the relay you 
need. Write to C. P. Clare & Co., 4719 West Sunnyside 
Avenue, Chicago 30, Illinois. In Canada: Canadian Line 
Materials Ltd., Toronto 13, Ontario, Canada. 


CLARE RELAYS 


“Custom-Built” Multiple Contact Relays for Electrical and Industrial Use 
























Wherever you find steam, refriger- 
ants, or any liquid pipe runs, the 
chances are good you can find 
Welco Drip-Proof Torque Motors at 
work. 

These powerful weather-tight motors 
can be depended on for carefree per- 
formance under dripping conditions 
that will short or corrode ordinary 
standard units. 

This is just one example of Welco 
special motor engineering. Wher- 
ever the power job or the conditions 
are tougher than ordinary, call on 
Welco. Wego to work where stand- 
ard motors leave off. 


THE B. A. WESCHE ELECTRIC CO. 
CINCINNATI 10, OHIO 


1626-15 VINE ST. 








agents and the: phosphating pretreatment compounds 
should be borne in mind. The former are used to remove 
rust, grease, etc., and to etch the metal surface for the ac- 
ceptance of the paint finish. The phosphating com- 
pounds, as already explained, are for the purpose of con- 
verting the metal surface to an integral-type corrosion- 
inhibiting coating. 

It would be manifestly impossible for lack of space to 
describe in full the various types of phosphating com- 
pounds on the market and to detail the particular advan- 
tages of each and fields of application. Comprehensive 
data are available from the respective manufacturers (see 
Table I) which will give the interested engineer the 





American Chemical Fatnt Company 


Fig. 4—Sheet steel electric water heater shells and 

parts on conveyor line in Hotpoint, Inc. plant enter- 

ing into spray paint booth after having been cleaned 
and prefinished by phosphate-coating operations. 


specific information required. It should be noted that 
although originally the phosphating compounds have 
been developed and used for iron and steel surfaces, they 
are fully adaptable for zinc, cadmium, aluminum, and 
their alloys. A number of special compounds have been 
made available for these metals and have come into wide 
use. 

Mill-treated phosphate-coated sheet and strip steel, 


aluminum sheet, electroplated zinc sheet and steel, etc., © 


have proved particularly useful and economical in many 
manufacturing applications. These products have made 
it possible for manufacturers to paint “‘in the flat” and to 
form required component parts with assurance that 
satisfactory paint adhesion and corrosion resistance are 
in effect built into the fabricated product. 

Conveyorized immersion- or spray-type installations 
for phosphating metal parts are commonly used and all 
pretty much follow the same sequence of (1) preclean- 
ing; (2) rinse; (3) hot phosphating solution ; (4) rinse; 
(5) dilute chromic acid rinse (to remove any alkalies). 
Variations of course are frequent, depending on the 
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Watching Beauty 
Take Shape 


You can design for any size or shape when you’re making your 
product of stainless steel. For this beautiful and enduring metal 
can be formed into a great variety of shapes by everyday fabrication 
methods. Spinning proved most economical, for instance, for the 
large juice bowl pictured here. Parts to be spun must of course 
be round or at least concentric, but they may vary in size from 
44 of an inch to about 90 inches in diameter. For ideas on new 
stainless steel uses, write to Department E-8 for our monthly 
publication ELEcTRoMET Revitw. 


ELECTRO METALLURGICAL COMPANY 
Unit of Union Carbide and Carbon Corporation 
30 East 42nd Street [Jj New York 17, N. Y. 


PRODUCERS OF ALLOYS THAT MAKE STEEL STAINLESS 
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NEW UNDERWRITER’S APPROVED 
BAYONET TYPE SOCKET ASSEMBLIES 


Now you can get fine Underwriter’s Approved candelabra Dial Light 
Socket Assemblies by DRAKE! The #900 series is designed for 
radio use, and the #A900 series for gran use. Both are double 
contact, candelabra, bayonet Assemblies housing 115V — 
type lamps available from 5 to 25 watts. They are U.L. ap; 
for 75W-125V service. Can also be used with 6V automotive itm 
The bayonet type eliminates vibration-loosened lamps and 
quires less space than screw type. Can be supplied with any ee 
3 mounting bracket. Lead-in wires from 24" 
to 60". Made to traditional DRAKE stand- 
ards of precision and rugged dependabil- 
ity. Check with our engineers on your 
requirements, today! 


Socket and Jewel 
LIGHT ASSEMBLIES 


a MANUFACTURING CO. 


1713 W. HUBBARD ST. +© CHICAGO 22 











GENERATORS 
CONVERTERS 
DYNAMOTORS 
and other products 


. 
SPECIAL ac, oc 
& universa, MOTORS 


i For years our specialty has been the design and production 
i of special units to meet the specific requirements of our 
many customers . . . not ordinary stock units, but motors, 
generators and other devices properly designed 
to do the right job the right way. Initiative and 
engineering skill ph plus the finest craftsmen have 
made ESCO the trade mark that signifies com-. 
plete satisfaction in specially-designed electri- 
cal equipment. 


aitarilandiial lta mat 


212 SOUTH STREET, STAMFORD, CONN. 

















manutacuu. ers recommendations for his own proprietary 
compound and the nature of the specific application. For 
example, precleaning of the metal surface to remove 
grease, dirt and other foreign matter is sometimes not 
necessary because the phosphating compound already 
combines the function of precleaning with those of phos- 
phate-coating and passivating the metal surface. The 
illustration in Fig. 3 will show a typical six-stage spray 
set-up which includes precleaning operation. The reader 
will also find helpful the following description of 
phosphating cycle for low-alloy steel, in which a three- 
stage washing machine is utilized. (The compound used 
is Oakite CrysCoat No. 87 ; it will be noted that preclean 
ing is not necessary. ) 

1. Phosphating compound at 1% to 2 oz per gal 
Temperature 160 F, pH 4.8 to 5.2. Time 3 min in 
sprays—low pressure (not over 40 psi). 

2. Cold water overflowing rinse, 45 sec in sprays. 

3. Chromic acid at 4 oz per gal. Temperature 190 F, 
pH 3.5 to 4.5. Time 45 sec in sprays. 

These stages should be followed -by thorough drying 
by any of the standard methods. Parts or assemblies 
should be organically finished while they are still warm 
to the touch. Certain special types of parts or assem- 


. 





CLaiyon, inc 

Fig. 5—X-ray diffraction pattern shows difference in 

surface between crystalline-type phosphating prefinish- 

ing compound (top) and amorphous-type phosphate 
coating (bottom). 


blies, owing to their size or shape, may require certain 
modifications of this cleaning and processing cycle. Also, 
extreme conditions occasioned by the necessity for re- 
moving heavily pigmented or tallow-base drawing com- 
pounds may require an additional step or steps to pre- 
clean the work. 

It will be noted that phosphating compounds are usu- 
ally applied hot. Temperatures are of the order of 160- 
190 F. Some compounds can be used at lower tempera- 
tures, down to about 90 F. Still others can be applied 
by cold-dipping or cold manual brushing. The adapta- 
bility of these compounds to specific requirements of 
design and production engineers is very broad and the 
various manufacturers are in a position to draw on a 
wealth of laboratory and field experience to make suit- 
able recommendations to meet special design needs as 
well as to cope with possible limitations of production 
space and facilities. 

Previous references have been to the aqueous solution 
type of phosphating compounds, which reacts with the 
metal surface to form a crystalline coating. Another 
type developed during the war and recently introduced 
on a commercial scale forms amorphous coatings which 
are said to offer particular advantages of increased pla 
ticity. In addition to the usual characteristics of the 


ELECTRICAL MANUFACTURING 









BOOST PRobuct sates 


Purchasers 
silent 


transmission, 


Prefer smooth 
©Peration. Lord Cou. 


quiet, stop noise 


rc, 


ODAY’S highly competitive markets re- 

quire more than simply a price . . . superior 
performance is essential and often is the de- 
ciding factor that lifts product sales into mass 
volume—and profits. 

If your product utilizes direct shaft drive for 
the transmission of power, then Lord Engi- 
neered Flexible Couplings offer an economical 
and definite means of enhancing product appeal. 


AVAILABLE IN 7 size 


Select the 


: ©xact Lor, 
pling for your neg) Co 
neered design _ s. Engi- 


. ‘es 
* ‘onal flexibilj 


, 5c | 


Check the advantages above . . . Comparison 
Proves Lord’s Superior Design! 

The advanced soundly-engineered design of 
Lord Flexible Couplings is the outgrowth of a 
quarter-century experience in pioneering ap- 
plications of Bonded Rubber Products and 
Vibration Control. If you have a related 
problem, bring it to Lord .. . our engineering 
and research facilities are at your service. 


LORD MANUFACTURING COMPANY ERIE, 


FIELD OFFICES { 


AUGUST 1947 


ma xi- 


ty in 


PA. 


New York, N.Y. Providence, R. 1. Washington, D. C. Detroit, Mich. Chicago, Ill. Burbank, Cal. 


Canadian Representative: Railway & Power Engineering Corp., itd., Toronto, Canada. 



















ELINGO AMMNOUNCES 


THE NEW MODEL ‘GC’ 
FRACTIONAL H.P. MOTOR 





SYNCHRONOUS OR INDUCTION 
MOTORS, DESIGNED AS SPLIT- 
PHASE, SINGLE-VALUE CAPACI- 
TOR, OR THREE-PHASE TYPES 


«© SPECIFICATIONS ® 


HE new Model “G” Elinco motors are :* 

rated: as synchronous motors at 1/20 *::: 
h.p. at 1800 r.p.m.; as induction motors 
at 1/10 at 1700 r.p.m.; 115 volts, 60 cycle 2% 
: A.C. A wide variety of other specifications *'\ 
2 can be filled depending on requirements. 2+: 
ss: They can be made as 2-pole machines at 
8 3600 and 3400 r.p.m., respectively; they @* 
can be wound for 1100 and 1200 r.p.m., % e 
= as well as for 230 yolts, 50-60 cycle A.C., 
“i and other variations. 


A. 






ft 


Model “G” motors are 4-3/8” dia., 5-7/8” =i 
* long, and internal fan cooled. Cast alumi- 5:2 
- num housings and end brackets, wrinkle =" 
= finish. Equipped with ball bearings, single =“ 
‘zz shield instrument type. Either base or face *?: 
mounted. Available with automatic reset : 
thermal overload protection, and as totally ‘ 
enclosed units at reduced ratings. 
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tee 


ELINCO DOES NOT MANUFAC. 


TURE OR CARRY STOCK MO. 
TORS; ALL UNITS ARE PRO- 


DUCED TO ORDER IN SPECIAL 
HIGH-PRECISION INSTRU- 
MENT-TYPE MOTORS AND 


GENERATORS—EITHER TO 
THE BASIC SPECIFICATIONS 
OF THEIR OVER 230 DIFFER- 
i ENT TYPES, OR TO WHATEVER 
i! PHYSICAL OR ELECTRICAL 
VARIATIONS ARE REQUIRED 
TO MEET SPECIAL USES 


tlectric Indicator Co. 


PARKER AVE. STAMFORD, CONNECTICUT 
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crystalline coatings the amorphous coatings are said tc 
withstand greater deformation without cracking. The 
X-ray diffraction pattern in Fig. 5 shows the amorphous 
character of this type of coating as compared to a typical 
crystalline coating. These coatings are exceptionall) 
thin—of the order of 5 to 15 millionths of an inch—and 
largely take on the surface contour of the metal on whicl 
they are formed. The metal can be mildly drawn o 
formed, as required for refrigerator housings or far 
blades, without harming the protective film. Some parts 
may even be formed after finishing without impairing 
the quality or durability of the organic finish. The ability 
to withstand drawing and stamping operations is par 
ticularly pertinent in the production of domestic elec 
trical appliances. 

The coating solution is made up by dissolving the dry, 
powdered compound in ordinary cold tap water. Fron 
1000 to 4500 sq ft of metal surface may be coated per 
pound of the compound, according to the manufacturer. 
Application is by dipping, spray, etc., using conventional 
equipment. Cold solutions are recommended by the 
manufacturer although heating up to 120 F is per 
missible. 

The corrosion-inhibiting properties of phosphating 
compounds are indicated in the photomicrographs and 
test panels shown in Figs. 1 and 2. 

In closing this discussion it must be reiterated that the 
subject of pretreatment of metal surfaces for the recep 
tion of organic films is extremely broad and encompasses 
a multitude of proprietary preparations and methods 
each filling a specific function. Phosphating compounds 
constitute only one phase of this subject, although a 
very important one. For example there are also similar 
compounds which form surface coatings of metallic 
oxalates and chromates as corrosive barriers and find 
special applications in nonferrous metals. The use of 
available cleaners and other surface-treatment materials 
or methods as preliminary to or in conjunction with the 
phosphating compounds should receive full considera 
tion. And it goes without saying that the final choice 
of precleaning and prefinishing compounds and methods 

-no less than that of the organic finish itself—should 
be made in the light.of ultimate service conditions. 


References 


Rollin H. Wampler, “Modern Organic Finishes,” Chemical 
Publishing Company (1946). 

R. E. Gwyther, “Preparation of Metals for Painting—A Re- 
view,” Corrosion, official publication of National Association 
of Corrosion Engineers, Vol. 3, No. 4, April, 1947. 

Van M. Darsey, “Effect of Surface Preparation on the Dura- 
bility of Organic Coatings,” paper presented before American 
Electroplater’s Society Conference, Pittsburgh, Pa., June 
17-20, 1946. 





Government Exhibits at Instrument Society Show 


It is announced that the Ordnance Department will partic: 
pate at the Instrument Show, sponsored by the Instrument S« 
ciety of America, to be held at the Stevens Hotel, Chicag: 
September 8-12. The Ordnance Department will show the 
latest electronic anti-aircraft computer. The model shown wil! 
have transparent side plates so that mechanisms can be see! 
In addition to the computer, other Ordnance Department it 
struments will be exhibited. 

Also cooperating are the National Bureau of Standards, the 
Naval Ordnance Laboratory and the U. S. Weather Bureau 
Industry participation will comprise exhibits of some 140 in- 
strument manufacturers. 
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eet the new 


Hlere’s the new, low cost, Muttipress MIDGET espe- 
cially designed for your pressing requirements between 
200 and 2000 lbs. ram effort. All the famous, production- 
boosting features of the larger size MULTIPRESSES are 
found in the MIDGET. Vibratory repeat strokes, fast 
approach and slow pressing speed, either dual hand lever 
or foot pedal safety controls—plus adjustable stroke 
length, ram speed and pressing effort. 

The Muttipress MIDGET is ideally suited for mul- 
tiple or “gang” installations and for successive operation 
requirements. Up to 12 units may be used with a single, 
centralized power source. When more than one MIDGET 
is used, each unit has individual pressure adjustments. 
The MIDGET may be operated in any position, and‘‘is 
easily adaptable to other hydraulic machinery as an 
accessory unit for pressing, feeding, clamping and count- 
less other production tasks. 

Optional equipment includes choice of three base plate 
designs, non-rotating ram guides, interchangeable valves 
for manual or vibratory action, adjustable daylight, and a 
choice of four pumping units for operation either individ- 
ually or in series of 4, 8 or 12 Muttipress MIDGETS. 

Write today for descriptive bulletin on this newest 
addition to the MULTIPREssS line. 


THE DENISON ENGINEERING COMPANY 


1199 DUBLIN ROAD - COLUMBUS 16, OHIO 


NISON 


eeeecoce EQUIPMENT « APPLIED 
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IGHLIGHTS 





MMINENT hike in steel prices seems a foregone 

conclusion in view of the sweeping wage increases 

for coal miners and an inescapable rise in coal 
costs. By the time this report is being read, an average 
increase in steel prices of perhaps as much as $5 per 
ton will probably be in effect. It is considered un- 
likely that manufacturers of durable goods, such as 
machine tools, electrical appliances, automotive prod- 
ucts, industrial equipment, etc., and of basic components 
such as electric motors, will find it possible to absorb 
the increase. In all probability the consumer—domestic 
as well as industrial—will be asked to meet the differ 
ence. How this will stack up against the growing re- 
sistance of buyers to higher prices is almost anyone’s 
guess. So far as the domestic consumer is concerned, 
higher prices on appliances, etc., may be balanced by 
possible lower costs for soft goods and food. Manu- 
facturing, consumers will be naturally guided by the 
reaction from the retail consuming front. 

One thing is sure—and this, of course, stems from 
rising manufacturing costs in general: Design improve- 
ments, new production techniques, lower-cost com- 
petitive raw materials, better distribution systems— 
whatever can create more efficient and economical 
manufacture—will receive close study. And in the 
final analysis, the ability of the national economy to 
sustain increased wages and increased costs, and 
eventually to level them downward, will depend on 
the productive power of the economy and the consum- 
ing ability of the people. 





The arithmetic is simple. . . . Higher 
coal costs mean higher steel prices and as 
steel goes so may go motors, refrigerators, 
ranges and other electrical products in which 
steel is a basic material. How will today’s 


price-wary buyer react to such price-hikes? 





Production-wise, industry has been moving along at 
a good clip. There have been dips, of course, some 
owing to seasonal influences, others to more serious 
interruptions such as the recent unofficial coal “strike,” 
but the overall picture is one of sustained output and 
a healthy demand from a consuming public still hungry 
for many goods, though more restrained and far more 
selective in its buying than it was a year ago. True 
enough, many backlogs have dwindled and some have 
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1947 Sales of Electrical Appliances* 


Numberof Units (sales billed) 



































Classification Companies | ————______—_ 
Reporting pees Jan.-May, 
194 1947 

Ranges, over 244 kw Re: A axie'akes 373,224 
Household refrigerators, (lac- 

quer and porcelain exterior 

cabinets; advertised sizes; 

complete units only) 11 1,185,727 
Storage water heaters 29 ; : 322,534 
Roasters, 18 quarts and over P 

(including pan sets) 5 ee ae 112,750 
Air heaters, convector and 

radiant 14 383,891 
Coffee makers, pots and urns 

(copper, aluminum, glass) 14 330,850 
Disk steves and hot plates 

(1320 watts and less) 14 275,027 
Heating pads 14 352,753 
‘Toasters, automatic and non- 

automatic 14 876,796 
Household vacuum cleaners, 

standard-size** ‘ 1,501,854 
Domestic clothes washers, 

Semaeraemer  6—CCCC—C“—=i‘<“ SR ‘(C;t;C:*C‘iC‘C “CS Rl 1,436,629 
Domestic ironerst phew” WES Cae ote 201,942 


* Totals for the first 4 months or 5 months of 1947 as indicated. Source 
(except where otherwise noted): Data compiled from member companies by 
the National Electrical Manufacturers Association. NEMA figures include 
sales within the continental limits of the United States as well as sales to 
Canada and to foreign countries. 


** Industry-wise estimates of factory sales. Source: Vacuum Cleaner 
Manufacturers’ Association. 


t Industry-wise estimate of factory sales. Source: American Washer and 
Ironer Manufacturers’ Association. 


completely disappeared, but these contained many dupli- 
cation of orders and the present situation is not only 
healthier but is a concrete demonstration that industry 
has done an effective production job since V-J day 
despite many obstacles and interruptions. 

Underscoring this view, for instance, is General 
Electric’s report for the first half of this year citing 
orders received to the tune of $572,597,000—28 per 
cent more than the total orders received in the best full 
calendar year prior to 1940. Output of steel during the 
first six months of this year also hit a peacetime record 
—42,267,320 net tons. According to the American Iron 
& Steel Institute, steel operations were maintained at 
an average of 93.4 per cent for the first half of the year. 
Owing to the recent coal miners’ walkout, operations 
slumped to an estimated 72 per cent of capacity for the 
week of June 30, but by July 14, the rate recovered to 
an estimated 91.5 per cent. 

In the domestic electrical appliance group some 
recent sales figures are given in the table on page 222. 
No NEMA figures were published last year so that 
a direct comparison with same period in 1946 is not 
possible. The trend, however, has been steadily on the 
upward side. In electric vacuum cleaners the total 
sales for the first five months of 1947, 1,501,854 units. 
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You will find comprehensive technical in- 
formation in the above Fanstee!l Engineer- 
ing Manual. On your request it will be 
sent without charge. 


AUGUST 1947 


Selenium Rectifiers 


More than 350 Fansteel Standard Rectifier Stacks are avail- 
able in a wide ramge of output ratings in half wave, bridge 
or center tap circuits. All made under Fansteel’s Famous 
Quality Control. 

Of these, there’s a rectifier, or rectifiers definitely fitted to 
your particular requirements — or that can be so fitted by 
modifications. Fansteel Engineers of long specialized training 
will help you in selection. They will cooperate with you in 
buying economies. They will add valuable suggestions from 
their experience, to enable you to get the longest, most satis- 
factory, maintenance-free service from your rectifiers. 

Why not take advantage of this counsel, NOW? For your con- 
venience ask for Fansteel Technical Information Form 8-40-B 
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resists fire, fumes, rot, rust, 


corrosion and disintegration 


These qualities of Colonial Porcelain are worth 
considering when you find it difficult to get parts 
materials. Colonial Porcelain is made to your 
specifications and can be molded to uniform toler- 
ances. It is available in white and many colors. 
Send us blue prints of your parts which can be 
made of porcelain and we'll be glad to quote 
you prices. 

The Colonial Insulator Company 


907 Grant St. Akron, Ohio 
Chicago Office: 2753 W. North Ave. 


RESISTOR EQUIPPED 
for 115 V. Neon Lamps 






Models 147-1143 and 147-1144 


INDICATOR LIGHTS 


You have a choice of Mode! No. 147- 
1143 (with 200,000 ohm, built-in re- 
sistor) for dim glow; Model No. 147- 
1144 (with 100,000 ohm, built-in re- 
sistor) for bright glow; or Model No. 
147-1142 (without resistor) for Nos. 42, 
313 and 1815 Mazda lamps. All models 
are equipped with a colored lucite pro- 
tecting cap which encloses the lamp. 
All metal parts are ruggedly precision 
made. This Gothard Indicator Light 
assembly radiates a quality appearance 
that will be a definite asset to any 
product you have in mind—and it is 
the last word in utility and economy. 


Gothard Division 
E. F. JOHNSON COMPANY 


Waseca, Minn. 
ing a complete line 


es JOHNSON 


semblies of varied a eM a in Radio 








a . 
Ask for the Johnson- 
Gothard Catalog, illus- 
trating and describ- 












sizes and duties 
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topped those in the same period last year, 690,577, by 
117 per cent. Electric clothes washer sales reached 
1,436,629 units—up by 119 per cent over the 654,073 
units sold in the equivalent 5-month period last year 
Interesting note is the steady increase in sales of port 
able electric clothes washers- (capacity 3 lb or less) 
May sales aggregated 36,114 units compared to 33,840 
in April. 

Radio receiver May output dropped to 1,316,373 
sets of all types, according to reports received by the 
Radio Manufacturers Association from its membe: 
companies. The April total was estimated at 1,548,540 
sets. The May slump was expected as monthly produc 
tion through April was at an annual rate of 18 million 
sets, considerably ahead of previous industry estimate 
for the year, which was approximately 15 million 
Television receiver output continued to move up, how 
ever, with May production at 8,690, against the 7,886 
in April. A five-month breakdown appears helow: 





1947 Output of Radio Receiver Sets* 


Month FM-AM Television | All sets 
January (five weeks) 51,318 5,437 | 1,564,171 
February 53,594 6,243 | 1,379,966 
March 67,264 6,639 1,377,269 
April (five weeks) 112,256 7,886 ‘| 1,759,723 
May 84,507 8,690 1,316,373 

| 7,397,502 


Totals 368,939 34,895 


* Source: Radio Manufacturers Association, as reported by member 
companies. 





Receiving tube production also dropped in May with 
the total at 14,575,237 tubes as against 16,181,672 in 
April, thus reflecting an expected seasonal decline, 
according to the Radio Manufacturers Association. Of 
the May output 7,969,315 tubes were sold for new set 
equipment, 3,279,920 for replacements, 3,291,922 for 
export, and 34,080 to government agencies. Produc- 
tion for the first five months of this year amounts to 
88,305,323 units. 

Mechanical stoker factory sales in May moved up to 
5,451 units, approximately 29 per cent higher than the 
April sales of 4,235. Factory shipments of oil burners 
in April totaled 99,118 units, slightly higher than the 
96,694 shipped in the previous month, Ninety-six per 
cent of the April shipments represented residential-type 
burners. (Source on stokers and burners: Bureau of 
Census. ) 

Dollar value of total shipments of porcelain enameled 
products for the first four months of 1947 also made 
encouraging reading. Percentage increases over the 
same periods in 1946 and 1945 were 155 and 256 pe: 
cent respectively. Broken down by some electrical 
items, the dollar value for the first four months of 1947 
stacked up against 1946 and 1945 values for the equiva 
lent periods are as follows: Enameled refrigerator 
parts, twice as great as in 1946, and 14 times as in 
1945. Washing machine parts, 2% times as great as 
in 1946. Porcelain enameled reflectors, including 
fluorescent reflectors, twice as great in 1947 as in 1945, 
and 42 per cent over 1946. (Source: Porcelain Enamel 
Institute. ) 

Machine tool shipments continued to show a down- 
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WILBUR B. DRIVER CO.@ 


- the only man in America- 


Jimmy Hannigan, Foreman of the Flat Wire Department for Wilbur B. Driver 
Company has been rolling alloy ribbon for 42 years. 


So far as we can find out , he is the only man in America with that length 
of service to users of resistance and special alloys. 


Wilbur B. Driver Company has long specialized in the production of fine 
ribbon held to precise limits on size and resistance. 


Close controls through the operations of melting, hot rolling, cold drawing and 
finally the skill in Jimmy Hannigan’s department assure you of the 
best in filament and resistance ribbon. 


WILBUR B. DRIVER CO. QA 


150 RIVERSIDE AVE., NEWARK 4, NEW JERSEY 
AUGUST 1947 
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FROM 1 TO 120 SECONDS 


Fearunes: — Compensated for am- 
bient temperature changes from —40° 
to 110° F... Memeteair sealed; not 
affected by altitude, moisture or other climate 
changes . . . Explosion-proof . . . Octal radio 
base . . . Compact, light, rugged, inexpensive 
. . . Circuits available: SPST Normally Open; 
SPST Normally Closed. 


PROBLEM? Send for “Special Problem Sheet” 


— REGULATORS are the simplest, lightest, cheapest, 

and most compact method of obtaining current or voltage 

lation . . . For currents of .060 to 8.0 Amps . . . Hermetically 
sealed; not affected by altitude, ambient temperature, 
humidity. Write for 4-page Illustrated Bulletin 





SIMP EX 


UL Sie 


@ CLEAN CUTTING 





The Wenco S-15 Simplex wire stripper employs 
a unique patented oscillating blade principle assur- 
ing a complete and clean job of stripping insulation. 

This stripper will accommodate wire up to 7/16 
diameter, stripping insulation without scratching, 
marring or damaging wires in any way by a simple 
quick withdrawal of the wire through the blades. 

It is indispensable for stripping parallel wire, 
heater cord and outer jacket on service cord. 

The Model S-15 is the simplest operating produc- 
tion wire stripper on the market. 

Send sample wires and have your stripping prob- 
lems engineered by Wenco. 

Ask for your copy of new bulletin. 


Write for Dealership Plan 
WENCO MANUFACTURING CO. 


SIMPLEX WHERE STRIPPERS AND CUTTERS 
TOOLS #* DIES * STAMPINGS *® SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22, 1LLINOIS 
SSR Sh LARA NARNIA EMR ne ERI 
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@ PRECISION STRIPPING 
@ FAST WORKING 
@ EASY OPERATING 


ward trend. As compiled by the National Machine 
Tool Builders’ Association, and based on 179 reports, 

| total shipments in May were valued at $23,211,626, 

| as against $24,439,504 in April and $26,400,741 in 

| March. Backlog of unfilled orders has dipped to 
$121,154,746 from the previous total of $128,830,210. 
Estimated industry-wide shipments in May are placed 
at $25,791,000. Estimated total industry shipments for 
the first five months of the year are valued at $134,- 
967,000. A dip in sales is also reported by the Ameri- 
can Gear Manufacturers Association, with May sales 
8.7 per cent below those of April. May index figure 
stands at 387 against 424 in April, but somewhat higher 
than the 380 figure for March. 

In nonferrous metals, copper is rather in a lull. 
Manufacturing buyers are cautious on future commit- 
ments and some opinion holds that prices may drop 
still further below the current firm price (domestic and 
world) of 21%é¢ per Ib. The market picture might shift 













































Calendar of Meetings 
Aug. 26-29—Pacific General Meeting, American In 
stitute of Electrical Engineers, San Diego, Cal. 

Sept. 1-4—Fall Meeting, The American Society of 
Mechanical Engineers, Hotel Utah, Salt Lake City, Utah 
Sept. 8-9—Second National Conference, Industrial In 
struments and Regulators Division, The American So 
ciety of Mechanical Engineers, Chicago. 

Sept. 8-12——Second Annual Instrument Conference and 
Exhibit, The Instrument Society of America, Stevens 
Hotel, Chicago. 

Sept. 15-19—International Convention, Illuminating En 
gineering Society, New Orleans, La. 

Sept. 17-26—1947 Machine. Tool Show, sponsored by 
the National Machine Tool Builders’ Association, Dodge- 
Chicago Plant, Chicago. 

Sept. 24-26—West Coast Convention, Institute of Radio 
Engineers, Palace Hotel, San Francisco, Cal. 

Sept. 26-28—Third Annual Electronics. Trade Show, 
West Coast Electronic Manufacturers Association, Hotel 
Whitcomb, San Francisco, Cal. 

Oct. 6-7—Fifteenth Annual Meeting, Packaging Ma- 
chinery Manufacturers Institute, Hotel Sheraton, Spring- 
field, Mass. 

Oct. 7-9—First Annual Cold Cathode Fluorescent Light 
ing Exhibit, Fluorescent Lighting Association, Com- 
modore Hotel, New York City. 

Oct. 18-24—29th Annual National Metal Congress and 
Exposition, sponsored by the American Society for 
Metals, International Amphitheatre, Chicago. 

Oct. 20-24—Annual Meeting, American Society for 
Metals, Palmer House, Chicago. 

Oct. 20-24—Annual Meeting, American Industrial Ra 
dium and X-Ray Society, Continental Hotel, Chicago. 
Oct. 20-24—28th Annual Meeting and Exposition, 
American Welding Society, Chicago. 

Oct. 27-29—1947 Fall Meeting, American Gear Manu- 
facturers Association, Edgewater Beach Hotel, Chicago. 
Oct. 27-Nov. 1—Annual Meeting, National Electrical 
Manufacturers Association, Hotel Traymore, Atlantic 
Cy, NJ. 

Oct. 30—Nov. 1—Semiannual Meeting, American So 
ciety of Tool Engineers, Statler Hotel, Boston. 


For additional news of coming meetings 
and expositions, see the Trade Associ- 
ations and Technical Societies section. 
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One reason why Karp craftsmanship offers extra quality and value, 
) is that our key employees, from the president to department heads, 
literally came up from the ranks. They learned their valuable 


fi 


“= “know how” at the bench or machine, and their specialized 
£ 
f _d experience is long. 

x 


f f 91% of our supervisory personnel started in the shop. 80% of 


these men have each served the company for a period of 15 years 
or more. 10 of them have served a combined total of 178 years. 
3 were with us 22 years ago when the organization was founded 
by a small group of perfectionists. 


This outstanding combination of knowledge, skill and long expe- 
rience builds extra (though often unseen) quality features into 
your finished products. It assures you of finest materials and 
exceptional workmanship in every detail. It means accuracy and 
uniformity in production, which will save you time and money in 
assembling. It guarantees handsome appearance, careful finishing 
and ruggedness for long service life. 


METAL PRODUCTS CO., INC 


128. 30th STREET, BROOKLYN 32, NEW YORK 


‘om ¢ caflamen tn Sheel Melal 


AUGUST 1947 227 











suddenly, however, with any resumption of large-scale 
buying by private industry and government buying 
agencies. For one thing, improvement in the European 
economic situation might reflect itself by increased de- 
mands for basic materials, copper among others. Pos- 
sible straw in the wind is the recent report that Italy 
had entered the world market for a fairly large quantity. 

Meanwhile trading in copper futures began July 15 
on the New York Commodity Exchange. Initial trad- 
ing reflected the current weak position in copper. First 
day’s trading aggregated 1,075 tons for September and 
December deliveries at prices ranging from 18.65c to 
19.20c per Ib. Quotations for other months were 
nominal with no sales reported. Spot copper continued 
at 21'%4c per Ib. 


Copper Output Dips 


On the other hand, copper production,and deliveries 
fell off in June as compared to May. According to 
Copper Institute figures, crude copper output from do- 
mestic mines totaled 73,320 tons in June as against 
77,108 in May. Output of the refined metal (including 
refined imported material) dipped to 98,738 in June 
as against 108,464 tons in May. Crude domestic cop- 
per production for the first six months of this year 
totaled 441,845 tons, which compares very favorably 
with the total production for 1946 which was only 618,- 
757 tons. This of course was due to the crippling 
strikes in the early part of last year. 

Shipments and consumption of plastics and synthetic 
resins show a mixed trend. Polystyrene shipments fell 
off to 6,854,145 in May as against 7,096,129 Ib in April. 
Cellulose acetate molding and extrusion materials 
dropped to 4,316,753 lb against 5,357,103, but phenol 
molding materials rose to 16,508,733 Ib compared to 
15,088,906 (revised). Shipments of phenolic laminating 
materials also rose in May to 4,015,364 Ib as against 
3,590,468 in April. Current reports indicate that the 
recent slump in plastics business is passing and _ that 
there is renewed activity. Whatever weakness exists 
from possible over-capacity of molding and fabricating 
facilities appears to be concentrated among the smaller 
firms and those specializing in novelty consumer items. 

Significant indication of underlying business confi 
dence is recent joint report by the Department of Com 
merce and the Securities and Exchange Commission 
that American industry is planning to spend the huge 
sum of $3.8 billion for plant expansion during the third 
quarter of the year. Making all allowances for in- 
creased costs of labor and material, this figure sets up 
an all-time record and is held to serve as a pawerful 
answer to those who forecast any serious business re 
cession in the immediate future. 

From two other sources this feeling of confidence is 
supported. The monthly survey of the National Associa 
tion of Purchasing Agents reports high production and 
sales during June. Although July production was ex 
pected to be spotty due to mass plant vacations and 
other seasonal influences, the report concludes that “‘the 
first half of 1947 closes on a much more firm and 
realistic basis than the year begun.” Current purchas 
ing opinion “might show a slight indication of lowe: 
business volume but a more pronounced trend to stabil 
ized business at a generally high level.” 

In the July monthly letter of the National City Ban} 
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W7V TO CONVENTIONAL 


, DIVIDER AND 
AC SUPPLY FILTER 


Typical diagram for radio receivers with 


the new General Electric selenium recti- 
fier. A ballast resistor “R’’ is usually 
provided, to limit the output voltage of 
the rectifier to that required by the par- 


ticular circuit. The value of ‘‘R”’ is usually 
between 25 and 50 ohms, but may be 


GENERAL ELECTRIC = 
SELENIUM RECTIFIER 


Here's important news for designers and manufacturers of small radio w 


sets. Now your problems of designing assemblies for small cabinets Other Important Features 


can be simplified with this new General Electric selenium rectifier. 
> Ample Current Capacity — Will safely with- 
It takes up Jess than one cubic inch of space, and can be used in stand the inverse peak voltages obtained when 
rectifying (half-wave) 110-125 volts, rms, and 
feeding a capacitor as required in various radio 
It requires no socket or filament circuits. Only two soldering opera- eanene 
tions and a minimum of mounting hardware are required, and the job = Withstands Ambient Temperatures of 50 C to 
60 C — Ratings are based on the ambient tem- 


peratures usually encountered in the cabinets 
of small radio receivers. 


cramped quarters where sockets and tubes just won't fit. 


is done at a fraction of the usual installation cost. 


It is compact, to permit the design of smaller assemblies and smaller 

Moisture - resistant — Each complete rectifier 

assembly is coated with a moisture-resistant 

it is available to you now. varnish, to provide protection from humidity 
and condensation. 


cabinets, and to provide more room for other parts. And, best of all, 


These new General Electric selenium rectifiers are made in two small , v 
Strongly Built for Reliable Service — Con- 


structed to provide constant and uniform 
equipment. If you wish more information on the application of these spring-contact pressure on the cells, regardless 
of temperature variations, General Electric 
selenium rectifiers will give long, dependable 
data, write to Section A91-822, General Electric Company, Bridgeport performance. 


2, Connecticut. kg 


GENERAL @ ELECTRIC 


sizes. They are suited for use in radio receivers and in other electronic 


rectifiers to your designs, or if you would like additional specification 
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| of New York, a similarly conservatively optimistic view 
| is held. “The business recession,” the letter states, 
“which people have talked about so much and so long, 
is still slow to develop. Shortening of commitments, 
now that long forward buying for protective purposes 
is no longer so essential, has been reflected in slacken- 
ing orders in a good many lines. Likewise, shifts in 
demand mean less business for some, although more 
for others. But these and other adjustments, of the kind 


(ADJUSTABLE) | that were to be expected as shortages and _ sellers’ 


markets gave way to normal competitive conditions, 
MOTOR SLIDE BASES have not proved depressing in an overall sense. They 
have proceeded thus far with only minor effects on 
production and employment, and therefore on income 
payments, buying power and the volume of trade.” 

Expanding horizons are constantly being opened for 
electrical equipment. These opportunities are not only 
for standard equipment, but as frequently provide chal 
lenges for new designs. Here is a round-up of some 
recent developments : 

General Electric has launched a broad program fo: 
greater oil-field electrification involving a diversity of 
special electrical equipment and instruments. . . . The 
farm electrification program is expected to develop a 
huge market of its own and many developments in 
this direction are to be explored at the Second National 
Farm Electrification Conference in Indianapolis, Oc 
tober 7 and 8. The National Electrical Manufacturers 
Association, among other groups, will play an im 
portant part in the conference. . . . Air-conditioning 
and refrigeration installations will play an increasingly 
important part in much new plant construction, accord- 


j 
in aan | ing to the Refrigeration Equipment Manufacturers 
ade in Sizes No. 203 to No. 505 | Association. . . . Confectionery manufacturing plants 





















































Renae. 


NEMA Standards. Let us know the are cited as one important outlet for much newly de 
quantity and size. Special sizes and signed equipment; the frozen food industry is another 
types to your specifications. We will OM 64559 And television is of course another still rela- 
be glad to quote prices and delivery! tively virgin field, with much room for untapped 
engineering ingenuity, such as the recent Zenith-designed 
subscription-type receiver. 


} 
| COMPANY BRIEFS 


SKF Industries, Inc. has announced a two-year $4,000,000 
| modernization and expansion program to equip its two Phila 
| delphia plants with new machinery that is expected to operat: 
from two to six times faster than standardized equipment used 
| in the anti-friction bearing industry. 


The manufacturing capacity of the Power Factor Division 

of the Cornell-Dubilier Electric Corp., South Plainfield, 

| N. J., has been practically doubled with the completion of an 
additional plant containing 41,000 sq ft. 





Hunter Pressed Steel Co., Lansdale, Pa., has announced 
a new service whereby it will provide each customer who 
desires it with a quality report in advance of shipment of 
order. This report is a copy of the final sampling quality 
report regularly made by Hunter inspectors and based on 
established statistical quality control methods. 


) 


Solar Manufacturing Corp. and its wholly owned subsidi- 
ary, Solar Capacitor Sales Corp., have moved their general 
offices to the main Eastern plant at 1445 Hudson Blvd., North 
Jergen, N. J. 





Electronics engineering and electronics sales activities for 
the Buffalo, N. Y., divisions of the Westinghouse Electric 
Corp. will be handled by two newly formed sections. The 
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Exacting manufacture backed by 
thorough engineering gives Lamb 


A compact motor, particu- Electric motors long, trouble-free 
larly suitable for computing 


machines and other types ° ° : 
ee teat adel operation conductive to satisfac- 


equipment. 


tory product performance. Be- 
cause of this standard of depend- 


ability, Lamb Electric motors are 


Rugged construction is a 
major factor in the reliability 
of this motor widely used 
in the field of mechanized 


equipment. more of America's finest products: 


being teamed up with more and— 


THE LAMB ELECTRIC COMPANY 
KENT, OHIO 


Universal motor, with shaft 
carried on double row ball 
bearings; developed for use 
as a high-speed grinder. 


Light-weight universal motor 
with efficient spur gear speed 
reducer, Shaded pole fan motor de- 
signed for hair dryer service 
yet readily adaptable to 
many other applications. 
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Accurate 


Dependable 


Hardened Steel Shafts 


— operate in 
Babbitt Bearings 
bathed in oil— 


THAT’S ONE REASON WHY 
USERS HAVE LEARNED TO EX- 
PECT Lasting Accuracy FROM 


SYWCHNON 


TIMING MOTORS 
AND 
TIME MACHINES 


Ask any time machine maker—any elec- 
tric clock repair man—what motor outlasts 
all others, and he'll say “SYNCHRON”. In 
these tiny motors, all pinions and shafts are 
of steel, operating against polished brass gears 
—for least possible wear. All bearings are 
genuine Babbitt, lubricated by a sealed-in 
supply of oil surrounding all moving parts 
(patented process). SYNCHRON timing mo- 
tors and time machines are designed, pat- 
ented, and built for dependable, trouble-free 
service. Write for complete engineering data 




























HANSEN MANUFACTURING CO., INC. 
Princeton 4, Indiana 





(Established 1907—a Pioneer in Synchronous Motors) 
























Time- 
Tested 






















changes are being made in conjunction with the transfer of the 
Industrial Control Division from East Pittsburgh, Pa., to 
Buffalo. E. H. Vedder has been appointed manager of the 
electronic control engineering section and R. W. Staggs man- 
ager of the electronic control sales section. 


Minneapolis-Honeywell Regulator Co., Minneapolis, 
Minn., has formed a subsidiary company in Mexico. This 
sixth foreign subsidiary has been named Honeywell-Brown, 
S. A. Headquarters will be in Mexico City with Virgil H. 
Hiermeir as manager. Other foreign subsidiaries include com- 
panies in England, Belgium, The Netherlands, Sweden, and 
Canada. 


Contracts have been made recently for the reconstruction 
of part of the Monsanto Chemical Co. plant destroyed in 
Texas City, Tex. These initial contracts total more than 
$6,000,000. 


North American Philips Co., Inc., New York City, has 
acquired a new two and one-half story concrete factory in 
Mt. Vernon, N. Y. This additional 60,000 sq ft of space will 
be used to consolidate and expand the company’s engineering, 
production, testing and warehousing facilities for X-Ray ap- 
paratus. 


A new plant containing 10,000 sq ft has been completed by 
General Electric Co. at Pittsfield, Mass., for the manufac- 
ture of magnesium oxide. This product is used principally 
in industrial heating equipment as an insulator between central 
heating wires and metal sheaths. 


R. W. Beckett Engineering Co., Elyria, Ohio, has changed 
from a partnership to a corporation under the name of R. W. 
Beckett Corp. R. W. Beckett is president. 


Marion Electrical Equipment Co., Manchester, N. H., 
has set up a department for manufacturing special order in- 
struments to customers’ specifications in short run lots. 


Formation of the Specialty Battery Co. has been announced 
by its parent company, the Ray-O-Vac Co., Madison, Wis. 
This new company will manufacture special dry batteries for 
special purposes. 


The instrument and tube sales division of Allen B. Du Mont 
Laboratories, Inc., is now located in the company’s building 
No. 16 at 1000 Main Ave., Clifton, N. J. Location in the same 
building as the production and engineering personnel is ex- 
pected to expedite the handling of inquiries and orders. 


Air King Products Co., Inc., Brooklyn, N. Y., has ac- 
quired an additional plant at 170 53rd St., also Brooklyn. The 
company will continue to operate its present factories. The 
new plant has 110,000 sq ft of space and occupies a whole city 
block. 


Hanson-Van Winkle-Munning Co. is erecting a new re- 
search laboratory and test plant on its property at the corner 
of Church and Price Sts., Matawan, N. J. The building in- 
cludes facilities for research and experimentation in plating 
processes of all kinds. Also included are laboratories for the 
preparation of special solutions, an enamel and coatings labora- 
tory, a buffing and polishing section and a corrosion testing 
laboratory. 


The ParCo Lighting Equipment Co., Inc. has moved 
from New York City to 273 Closter Dock Rd., Closter, N. J. 


Allis-Chalmers Manufacturing Co., Milwaukee, Wis., has 
started a construction and expansion program at its Pittsburgh, 
Pa., works to cost several million dollars. The new facilities 
are expected to be completed at the end of this year. 


The United States Instrument Corp. has moved from East 
Orange, N. J., to 409 Broad St., Summit, N. J. 


More than 750 engineers, physicists, and chemists, recent 


graduates of 150 colleges and universities in the United States, 
have been accepted for employment this year by the General 
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WHISTLER 


ADJUSTABLE —7 


PERFORATING 


DIES 


quickly and easily 
rearranged 


See us at Booth 301 Na 


@ 


Chicago, October 18th to 24th, 


Change-orders from the engineer- 
ing department usually cause plenty 
of headaches in production... par- 
ticularly where die piercing opera- 
tions are involved. 


But...if you’re using Whistler Ad- 
justable Dies, there is no lost time 
—no waiting—no extra die expense. 
The same dies are easy to rearrange 
to the new design. Add units from 
stock, or delete sizes and shapes no 
longer required. Arrange the new 
set-up right on the press. 


Consider the savings in production 
time alone. Then think how contin- 
ued re-use of the same dies in sub- 
sequent jobs writes off first cost. 


Whistler Dies can be used in prac- 
tically any press. All parts are inter- 
changeable. Precision is assured on 
Jong or short runs. Closer centers 
permit fewer press operations. 


Deliveries are quick... little or no 
waiting. Standard round punches 
and dies up to 3” are available from 
stock. Ovals, squares, rectangles and 
special shapes can be made up in a 
few days. Write for the 

Whistler Catalogs today 

and get all the facts. 


tional Metals § how, 





a CONTROL 


Levotier SWITCHES 
ADDS TO LIGHTING LIFE... 


INCREASES THE EFFICIENCY 
OF ELECTRICAL DEVICES 


LEVOLIER INDIVIDUAL CONTROL permits “time-out’’ periods 
that ADD to the lighting-life of fluorescent and incandescent 
fixtures . . . SUBTRACT from power and maintenance costs. 
LEVOLIER DESIGN permits CONVENIENT, POSITIVE CON- 
TROL of devices such as variable speed motors, ventilating 
fans, sign flasher boxes and transformers, whose control is 
often otherwise inaccessible. Model 41, 6 amp. pull switch, is 
shown. WRITE FOR CATALOG. 


ONLY McGILL MAKES Sevelier SWITCHES 


Gn 


MANUFACTURING CO., INC. 
Electrical Division VALPARAISO, IND. 


Multipole Relay Series features small size and wide choice of contact 
systems. Capable of handling almost any control circuit, where currents 
do not exceed 1242 amperes at 115 Volts AC, non-inductive. Contact 
stack can be furnished with make-before-break or single or double- 
throw action. Supplied either singly or in combinations up to a maximum 


of 4 pole double-throw. Write for bulletin 202, for complete details. 


LEACH RELAY CO. 


SS9iS AVALON BOULEVARD. LOS ANGELES 3. CALIF 


Electric Co. The largest number of 1947 graduates are stu- 
dent engineers who will enter the Test’ Course, which 20,000 
men and women have completed. 


Northern Electric Co. has transferred part of the manu- 
facturing facilities at its Shearer St. plant, Montreal, Ont., 
to its Belleville, Ont., plant. 


Minneapolis-Honeywell Regulator Co., Minneapolis, 
Minn., has opened a new regional office at 1357 N. St., Fresno, 
Cal. These are temporary quarters until permanent ones can 
be found. Clyde N. Bradley, until recently in the San Francisco 
office, has been appointed district representative. 


Management and supervisory personnel of Illinois Tool 
Works, Chicago, (manufacturing also Shakeproof fastening de- 
vices and Illitron electronic heating equipment) recently cele- 
brated the 35th anniversary of the founding of the company 
at a dinner meeting. 


TRADE ASSOCIATIONS 
AND TECHNICAL SOCIETIES 


Relay Manufacturers Set Up Trade Association 


Joining the ranks of national 
trade associations is the recent- 
ly organized National Associa- 
tion of Relay Manufacturers 
(NARM). Set up by a group 
of leading relay manufacturers 
at a meeting in Chicago, the 
new group is headed by Ralph 
T. Brengle, of Potter & Brum- 
field Sales Co., as president; 
C. P. Clare, of C. P. Clare 
& Co., as vice-president; and 
J. J. Rowell, of Guardian Elec- 
tric Manufacturing Co. as 
secretary-treasurer. 

Intensive membership cam 
paign is on the agenda. A\l- 
ready included in the member- 
ship are the following com- 
panies that were represented at 
the organization meeting: Advance Electric and Relay Co., 
Los Angeles; Allied Controls, New York City; Automatic 
Electric Manufacturing Co., Mankato, Minn:; C. P. Clare and 
Co., Chicago; Control Corp., Minneapolis, Minn.; Guardian 
Electric Manufacturing Co., Chicago; Leach Relay Co., Los 
Angeles; Phillips Control Corp., Chicago; Potter & Brumfield 
Manufacturing Co., Princeton, Ind.; Price Electric Corp., 
Frederick, Md.; R. B. M. Manufacturing Co., Logansport. 
Ind.; and Struthers-Dunn, Inc., Philadelphia. 

One of the immediate objectives of the new organization, ac 
cording to Mr. Brengle, will be to set up test standards for 
relay ratings. It was pointed out that there has been lack of 
broad acceptance of past standardization efforts by individual 
companies and that the ASTM has never set up such tests. 

The association also plans to set up standardization in the 
field of general nomenclature and terminology in cataloging, and 
to attack other problems such as material specifications, general 
characteristics, classifications, government and underwriters’ 
specifications, and more effective metallurgical research for im- 
provement in performance and durability of products 


NEMA Organizes Induction 
and Dielectric Heating Group 


Ralph T. Brengle 


Eleven companies manufacturing apparatus for induction and 
dielectric heating comprise the new Induction and Dielectric 
Heating Apparatus Section of the National Electrical Manu- 
facturers Association. 

Dr. H. B. Osborn, Jr., sales manager, Tocco Division, The 
Ohio Crankshaft Co., Cleveland, is chairman of the group, and 
C. W. Miller, sales manager, Industrial Electronics Division, 
Westinghouse Electric Corp., Baltimore, Md., is vice-chairman. 

According to Dr. Osborn, the section, among other projects, 
“will set up equipment standards and ratings, and safety re- 


ELECTRICAL MANUFACTURING 










rr CBRE 
LOI A ‘ 

9 rt ae Ye 

] " 

Sa eae 8 8 oan 

SENT teeta 


ee 


oe as 


anon 


na ie 


a 


Y ey ee ee et ee ee 
eliminates confusion where reversal! is non- 
automatic. 


@ A SIMPLE, inexpensive way to provide revers- 
ing feature in combination with magnetic 
ey lta biel es 


@ Compact tumbler type... double throw... 
locks in either position. 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY 


PLAINVILLE, CONNECTICUT 
OTHER FACTORIES AT NORWOOD, OHIO ¢ SAN FRANCISCO © SEATTLE © NORTH HOLLYWOOD 
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TERMINAL WIRING 


Connections made 
through Fanning 
Strip on bench or 
anywhere opoart 
from barrier strip, 
and quickly slipped 
into assembly. 












FANNING 
STRIP 
PAT. APP. 
FOR 


9-141 BARRIER STRIP 


JONES 
FANNING STRIP 


Designed for use with JONES BARRIER 
TERMINAL STRIPS No. 141 and No. 142, 
for one to twenty terminals. 


@ Simplifies and facilitates soldering. No 
complications. 


@ insures correct, positive, and firm connec- 
tions. The right wire to the right terminal 
everytime. ; 


Time Saving—Speeds up assembly. 


Ideal for harness or cable assembly. 


Strong construction. Brass terminals cad- 
mium plated. Heavy bakelite mounting. 


Send for complete data on this new basic improvement 


Mfd. by HOWARD B. JONES DIVISION 


Cinch Manufacturing Corp. 
2460 West George Street Chicago 18, Illinois 
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quirements, and many other factors also pointing the way to 
greater efficiency, increased production, lower costs, faster de- 
liveries and improved service.” 

Scope of the section covers “induction and/or dielectric heat- 
ing apparatus together with accessories, excluding renewal parts 
and physiotherapeutic apparatus—also excluded are motor gen- 
erator sets and generators except when sold as parts of any 
complete induction and dielectric heating installation.” 

A general engineering committee has been set up within the 
section. It is headed by T. P. Kinn, manager, industrial elec- 
tronics engineering, Westinghouse Electric Corp., Baltimore, 
Md. Other committees include a Federal Communications 
Commission Committee under chairmanship of K. E. Kjolseth, 
manager of sales, induction and dielectric section, industrial 
heating division, General Electric Co., Schenectady, N. Y., and 
a statistical committee headed by Otto Weitmann, vice-president 
of the Lepel High Frequency Laboratories, Inc., New York 
City. 


ASTM Holds 50th Annual Meeting 


About 350 meetings of technical committees and 19 technical 
sessions featured the 1947 annual meeting of the American So- 
ciety for Testing Materials held during the week of June 16 in 
Atlantic City, N. J. This was the 50th annual meeting of the 
ASTM since the first one in Philadelphia in 1898. Attendance 
at the meeting was 1781 compared with the previous high in 
New York in 1944 of 2063 and Buffalo in 1946 of 1835. 

Following recommendations by the technical committees, the 
society approved 43 new tentative specifications and tests and 
70 previously published tentatives are to be adopted as formal 
standards. 

The symposium on insulating oils was concerned with the dis- 
cussion of intrinsic qualities of an oil and discussion of laboratory 
tests. ASTM Committee D-9 on Electrical Insulating Mate- 
rials has under way extensive series of tests to give authorita- 
tive performance data. 

T. A. Boyd, head, fuel department, Research Laboratories 
Division, General Motors Corp., Detroit, Mich., was elected 
president for 1947-1948, succeeding Arthur W. Carpenter, man- 
ager of testing laboratories, The B.°F. Goodrich Co., Akron, 
Ohio, who continues on the board of directors as past-president 
for three years. 

The 1948 annual meeting of the ASTM will be held in Detroit 
during the week of June 21-25 and in conjunction with this will 
be the Eighth Exhibit of Testing Apparatus and Related Equip- 
ment. Headquarters will be at the Book-Cadillac Hotel. The 
1948 Committee Week and Spring Meeting will be held in 
Washington during the week of March 1-5. 


Packaging Manufacturers to Meet 


Packaging Machinery Manufacturers Institute will hold its 
15th annual meeting on October 6 and 7, 1947, at the Hotel 
Sheraton, Springfield, Mass. 

George A. Mohlman, president, Package Machinery Co., East 
Longmeadow, Mass., is chairman of the committee on arrange- 
ments. 


International Standards Group 
Holds Open Meeting in Zurich 


Eleven nations were represented at the opening sessions of 
the new International Organization for Standardization (ISO) 
in Zurich, Switzerland, on June 18. The ISO Council approved 
a resolution presented by the International Electrotechnical 
Commission, agreeing to serve as the electrical division of the 
new international*body. Under the agreement the IEC main- 
tains its name and technical procedures. 

Howard Coonley, president of the ISO and chairman of the 
executive committee of the American Standards Association, 
presided. “This movement,” he said, “and this meeting are of 
great significance to the reconstructions, the progress, and the 
future peace of the world. 

“Tt is my conviction that the greatest assurance of permanent 
world peace can come from the unrestricted exchange of goods 
and services between the nations great and small. Certainly no 
means can be more effective in the reaching of this goal than 
this achievement in the fields of industry, commerce and social 
behavior.” 
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ORNAMENTATION 
OF METALS 


Etched zinc name plate with three- 
color enamel fill-in. Blanked 
pierced and formed. 


PLASTIC AND METAL 
COMBINATIONS 


Highly decorated center button of clear 
plastic, set into plastic container with 
decorated chrome metal strips. 


The versatility of plastics, metals and plastic-metal ORNAMENTAL PLASTICS 
combinations has opened unlimited possibility for Clear plastic crest of three-dimensional 


the modern designer who is striving for precision oat casting, decorated enamel fill-in. 
and eye-catching appeal at the least possible cost. 3 

Under one big roof at Auto-Lite’s Bay 

Manufacturing Division are the technical 

skills and the equipment which provide 

decorative and functional developments 


in both plastics and metals . . . These 
have proved themselves essential ingredi- 
ents in the development and improvement 
of a wide variety of manufactured products, 


THE ELECTRIC AUTO-LITE COMPANY 


Bay Manufacturing Division 
Detroit 2, Michigan Bay City, Michigan 


Tune in The Auto-Lite Summer Show 
Starring Parker Fennelly as ‘Lawyer Tucker’ 
Thursday Nights, 9:00 P.M.—E.T. on CBS 


FUNCTIONAL PLASTICS 


Plug-in thermo-setting plastic terminal 
with intricate metal inserts. 


ROLLED AND FORMED METALS 


Etched and polished aluminum scuff plate with 
enamel fill-in. Rolled, formed, pierced and trimmed. 
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. that’s just one saving 
you get with 
ARMOR CLAD TIPS 


@ Production soldering really shows up the 
economy of Stanley Armor Clad Tips. Take 
the job of sealing a small hole in each end of 
tin plated cans. Operators average about 
3500 such soldering jobs a day. Ordinary 
copper tips had to be dressed once a day, 
sometimes twice, which cut into the oper- 
ators’ production. After this shop changed 
to Armor Clad Tips, an occasional wiping 
was the only care required. While plain cop- 
per tips had to be redressed frequently and 
lasted a comparatively short time, Armor 
Clad Tips were good for 31 to 40 working 
days. At 3500 solderings a day, that’s 140,000 
jobs per Armor Clad Tip. The copper tips 
cost 20¢ a day to buy and maintain; the 
Armor Clad Tips, only 3¢ a day. That’s sav- 
ing you can use today and every day. (Copy 
of letter from user on request.) Write now 
for details or see your industrial distributor. 
Stanley Tools, New Britain, Conn. 


STANLEY 


HARDWARE’- HAND TOOLS - ELECTRIC TOOLS 
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Let 2 WELD-BILT engineer show you 
ways to speed up your materials han- 
dling methods while reducing your op- 
erating costs. 

PORTABLE ELEVATORS © HYDRAULIC LIFT 


TRUCKS @ 2 & 4 WHEEL TRUCKS @ TIERING 
MACHINES @ BARREL TRUCKS & RACKS 


Leading American industries use and endorse 
WELD-BILT equipment. Write for illustrated 
folder. 


The WELD-BILT Heavy-Duty 
Hydraulic Lift Truck — 
6,000 to 10,000 Ib. Capacities. 












Portable Elevator 








“Weld Bilt” 


SAE 


233 Water St., West Bend, Wis. 
Materials Handling Engineers 
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James DeKiep, chief engineer, Electric Machinery Mfg. Co., 
Minneapolis, Minn., has been named to the board of directors. 
Mr. DeKiep has spent 17 years in motor and generator work. 
He came to the company in 1945. Carl C. Nelson, works 
manager, was also elected to the board. Mr. Nelson, with the 
company since 1930, first served as manager of the control and 
switchgear division. 


Richard D. Dunlop, associate director of research at the 
Monsanto Chemical Co.’s Plastics Division, Springfield, Mass., 
since 1944, has been named technical director in charge of re- 
search and development of the company’s Texas Division with 
headquarters’ at Texas City. Mr. Dunlop has been with Mon- 
santo since 1927. 


Stanley Bracken, executive vice-president of Western Elec 
tric Co., New York City, was elected president to succeed 
Clarence G. Stoll, who is retiring. Mr. Stoll has served as 
president of the company since 1940 and his retirement brings 
to a close a career of more than 44 years in Western Electric, 
the manufacturing and supply unit of the Bell System. Mr 
Bracken joined the company 35 years ago. Assigned first to 
development engineering, he progressed through various engi- 
neering and executive posts until his election as vice-president 
in 1942 and his recent election in June 1947 as executive vice 
president. 





Stanley Bracken Ralph L. Benson 


Ralph L. Benson has been appointed to head the refrigera- 
tion and appliance section of the research and advance de- 
velopment department of the Crosley Division of Avco Man- 
ufacturing Corp., Cincinnati. Mr. Benson was recently for 
a short time with the Universal Cooler Division of Interna- 
tional Detrola Corp. Prior to that, he was chief engineer 
of the refrigerator section of the special engineering division 
of the Aviation Corp. (now Avco Manufacturing Corp.), and 
also held engineering posts with Gibson Refrigerator Corp. 
and the Kelvinator Corp. 


General Electric Co. has appointed Robert O. Bullard as 
manager of the Metallurgy Division. He has been engineering 
and manufacturing manager of this division since last Novem- 
ber, which was shortly after the division was established as 
the third operating unit of the Chemical Department. Mr. 
Bullard came to G-E in 1930 and served successively in various 
posts. He will continue to make his headquarters in Schenec 
tady, N. Y. 





Harold L. Hoefman has been named vice-president in 
charge of manufacturing at the Link-Belt Co., Chicago. With 
the company since 1920, he had been general manager of the 
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om Resinous Tapes, having exceptional 

elongation properties, are well suited for 
taping, harnessing irregular surfaces, bus bars and 

lead wires. Physical and electrical properties | 
are excellent. This tape has high dielectric strength, 

is not affected by acids, oils or grease, 

has unusual ability to heat seal upon i 

at elevated temperatures, and will not 
support combustion. 


© Complete test data 
available on request. 


®@ Agent in all principal cities. 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT e WOODBRIDGE, N. J 


Atel a tla -tald io eels Tl ihre 


Vernished Ouck 
Varnished Silk Substitutes Cable Wrapping Tapes 


Synthetic Resin Extruded Tubing 


cary Other E27 Lae) 


a . 7 
Varnished Cambric Cicth = Varnished Fibergias 
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ELECTRICAL PORCELAIN 
GLAZED OR UNGLAZED 





produced to your blue prints 
and 


PEREELAIN (> 


2725 Cory Ave., AKRON 14, OHIO 
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M : 7 rT 
AGNESIUM LEKTRON east 
40 ddd eed): CHARGERS 
OC pM aca RECTIFIERS 
1 The only rectifier with Magnesium Radiator 5 
H Plates, ‘‘Lektron”’ is lighter in weight — handles 
up to 60 Volts D.C. from 50 to 50,000 Amperes. ELECTRO- 
They’re more rugged mechanically, operate at PLATING 
temperatures from —40° F to 284° F and are not 
affected by normal atmospheric .conditions. 


Complete engineering service available. 
Write for literature. 






i 


AUTOMOTIVE 
ELECTRONIC RECTIFIERS, INC. Bas 
$737 N. EAST ST., INDIANAPOLIS 2, IND. [oa /7 7000) $3 



















His suc- 
cessor to this position is David E. Davidson, formerly head 
of the engineering department at the Pershing Road plant. Mr 
Davidson came to Link-Belt in 1924. 


company’s Pershing Road plant, Chicago, since 1943. 


Frank Reese has been appointed to lead the research me- 
chanical development group at the Monsanto Chemical Co.’s 
Plastics Division, Springfield, Mass. Mr. Reese had been group 
leader in charge of pilot plant operation. He is being replaced 
in the latter post by Eli Perry. 


Jack L. Shafer was appointed quality control engineer at 
Jack & Heintz Precision Industries, Inc., Cleveland, Prior to 
coming to Jack & Heintz, Mr. Shafer was senior partner in 
the firm of Shafer and Associates, consulting engineers. 


Southern Research Institute, Birmingham, Ala., has appointec 
Dr. William M. Murray, Jr., as assistant director and Dr. 
C. R. Freberg as head of the engineering division. 


Dr. Harvey C. Rentschler has retired after a 30-year 
career of directing lamp and electronic tube research at the 
Westinghouse Electric Corp., Bloomfield, N. J. Dr. Charles 
M. Slack will be his successor. Prior to joining Westinghouse 
in 1917, Dr. Rentschler taught physics at the University of 
Missouri. He is the holder of over 100 patents and the re 
cipient of a number of awards, among them the Silver “W” 
medal, the highest honor bestowed by the Westinghouse Electric 
Corp. for distinguished service by an employee. 





Edward F. Cahoon 


Rentschler 


Dr. Harvey C. 


Edward F. Cahoon has rejoined TelAutograph Corp., New 
York City, as chief engineer. He assumes full responsibility 
for all technical activities and services, including engineering 
research and development. For the past five years, Mr. Cahoon, 
as development engineer, has been engaged in work being done 
by W. L. Maxson Corp. for the Navy. He is a member of the 
American Institute of Electrical Engineers. 


Victor F. Ragni, an electrical engineer, has been appointed 
to the research staff of the Battelle Memorial Institute, Colum- 
bus, Ohio, where he will be associated with its division of 
industrial physics. Previously, he was with the Curtiss-Wright 
Corp. as an engineer. 


James J. Russell, president of Revere Copper and Brass, 
Inc.. New York City, was tendered a testimonial dinner by 
the Rome, N. Y., Chamber of Commerce. In 1904 Mr. Russell 
started his career in the copper and brass industry in the mills 
of the Rome Brass & Copper Co., one of the predecessors of 
Revere. He held several executive positions before his elevation 
to presidency last April. 


L. R. Brown, manager of General Electric Co.’s -Trans- 
former Divisions, has retired after 44 years of service. Mr. 
Brown has held a succession of executive positions. 


Charles J. Pannill has retired as president and director of 
Radiomarine Corporation of America, New York City. Mr. 
Pannill, who is widely known in the radio field, joined the 
RCA organization in 1928. He has been a Fellow in the In- 
stitute of Radio Engineers since 1915. 
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Because General Plate Laminated Metals 
give you silver or other precious metal 
only where you need it... at the point 
where precious metal performance is re- 
quired... they save you money — espe- 
cially with today’s high cost of precious 
metals. 4 

In addition, these metals give you such 
outstanding advantages as better electrical 
conductivity, high corrosion resistance, 
easier fabrication, greater strength, easier 
soldering or brazing. 

General Plate Laminated Metals will 
help simplify your design problems and 
increase performance in such products as 
electrical equipment, chemical apparatus, 
radio and electronic devices. 

Investigate versatile, cost-saving Gen- 
eral Plate Laminated Metals, today. Write 
for information. 





GENERAL PLATE DIVISION 


of Metals & Controls Corp., Attleboro, Mass. 
50 Church St., New York, N. Y.; 205 W. Wacker Drive, Chicago, lll.; 2635 Page Drive, Altadena, California 
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..Yours for the Asking 





Copies of the material reviewed here ore available to engineers or 
executives engaged in product development. Write on your letterhead 
direct to the sponsoring manufacturers, at the addresses indicated. 


Magnetic Relays 

Eight-page bulletin (No. 570) describes a line of d-c and 
a-c general purpose magnetic relays. Ratings and other specifi- 
cation data, construction details, application information, and 
illustrations are provided. R-B-M Division, Essex Wire Corp., 
Dept. D-8, Logansport, Ind. 


Kovar-Glass Terminals 


Conveniently tabulated and indexed catalog data on a wide 
range of Kovar-glass hermetically sealed terminals are con- 
tained in a 16-page bulletin (No. 447). Tables are arranged 
according to type with appropriate photographs. Cross in- 
dexes according to voltage flashover or breakdown and also 
according to maximum current are included. There is a 
useful discussion of terminal assembly methods. Stupakoff 
Ceramic and Manufacturing Co., Latrobe, Pa. 


Control Switch 


Control and transfer switch (Type SB-1) for application in 
low-capacity circuits up to 20 amp at 600 volts a-c or d-c is 
described in a 12-page illustrated bulletin (No. GEA-4746). 
Construction is shown through photographs, diagrams and 
exploded views. Typical applications are described. General 
Electric Co., Apparatus Dept., Section E668-55, Schenectady 5, 
N. Y 


Copper Specifications Index 

Tab-indexed 28-page booklet, “Copper and Copper Alloy 
Specifications Index,” is in two sections: The first tabulates 
the manufacturers’ most commonly used alloys with applicable 
standard specifications—ASTM, SAE, Federal, Army, Navy, 
JAN, etc. The second section tabulates the specifications in 
numerical order, also provides a concise description of the 
materials as to grade, type, temper, etc. The American Brass 
Co., Waterbury 88, Conn. 


“Finishes for Aluminum” 


Illustrated 64-page handbook under this title presents a 
valuable guide to finishing methods and materials for aluminum 
surfaces. The handbook is divided in six main sections: 
Mechanical Finishes; Chemical Finishes; Electrochemical 
Finishes; Electroplating; Cladding; Paint, Lacquer and 
Enamel Finishes. A carefully prepared index adds to the 
value of the book. Aluminum Company of America, 2179 
Gulf Bldg., Pittsburgh 19. 


Electron Tube Wall Chart 

Eight-color wall chart, 25 x 36 in. makes an effective 
pictorial presentation of the theory of the electron tubes, shows 
construction of basic types, illustrates principles of operation 
and functions. There is a nominal price of $2.00 per chart. 
Chart is suitably reinforced top and bottom, and hinged for 
hanging. Westinghouse Electric Corp., P. 0. Box 868, Pitts- 
burgh 30. 


Silver Brazing Alloy 

Illustrated four-page bulletin (No. 15) describes a_ silver 
brazing alloy (Easy-Flo 45) featuring a lower ‘silver content, 
lower working temperatures (1145 F) and fast spreading 
characteristics. Handy & Harman, 82 Fulton St., New York 7 


Bonded Rubber Mounting 


Shear-type bonded rubber mountings for vibration control 
(Multiplane) are described in a 12-page bulletin (No. 106). 
Sizes and ‘other specification data are provided, plus suitable 
illustrations and diagrams. Selection and installation informa- 
tion is included. Typical applications are illustrated. Lord 
Manufacturing Co., Erie, Pa. 
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Gasketing Materials 

Some 50 resilient materials for gasketing and sealing ap- 
plications are described in a 20-page booklet. Contents include 
a discussion of basic criteria governing selection and use of 
these materials; charts of recommended materials for specific 
applications; property and comparative test graphs; and other 
data of value to the design engineer. Armstrong Cork Co., 
Gaskets and Packing Dept., 9508 Arch St., Lancaster, Pa. 


Relays 
Loose-leaf catalog provides a description of a wide line of 
relays. Ratings, contact arrangements, and other data are 


included, plus dimensional drawings. Allied Control Co., Ine. 
2 East End Ave., New York 21. 


Silicone Insulation for Motors 

Manufacturers of silicone insulating compounds provide a 
two-page specification for rewinding induction motors with 
silicone insulation. (Reference No. B-30-1). Dow Corning 
Corp., Midland, Mich. 


Resonant Relays 

Catalog sheet (No. 116A) summarizes data covering a line 
of resonant-type relays for remote control purposes now avail- 
able in an extended frequency range of 153 to 1000 cps. 
Formerly the range extended only to 442 cps. Stevens-Arnold 
Co., 22 Elkins St., South Boston 27, Mass. 


Miniature Electron Tubes 

Revised edition of “Quick-Reference Chart on Miniature 
Tubes” (Form MNT-30A) has been made available. Chart 
covers 48 miniature tubes and includes a functional classifica- 
tion of various types, fundamental data and characteristics, 
tube illustrations and socket connection diagrams. Also made 
available by the same company are technical data bulletins 
describing three new additions to its miniature tube line— 
1U5, 6BJ6 and 12AL5. These three tubes are not included 
in the quick-reference chart. Radio Corporation of America, 
RCA Victor Div., Tube Dept., Harrison, N. J. 


Automotive Wire and Cable 

Copiously illustrated 52-page “Automotive Wire and Cable 
Catalog,” covers ignition cable (both high tension and low 
tension), ignition cable asemblies, wiring harness assemblies, 
and battery cable assemblies. A useful section of reference 
charts and data tables is added. Several pages are used to 
illustrate manufactdring facilities. The Electric Auto-Lite Co., 
Wire and Cable Div., Port Huron, Mich. 


Plastics Molding Facilities 

Customs molders describe their molding and _ fabricating 
facilities and also the design features of a varied group of 
plastics products in a profusely illustrated 24-page brochure. 
A brief discussion of various molding methods and a glossary 
of plastics terms are incorporated. G. Felsenthal & Sons, 4100 


W. Grand Ave., Chicago 51. 


Mica Insulation 

suilt--up mica insulation (Nemcoite) for high temperature 
applications is described in a four-page bulletin (No. 36). 
Advantages and properties are summarized. Typical applica- 
tions are illustrated. New England Mica Co., Inc., 30 Woerd 
Ave., Waltham, Mass. 


Potentiometer-Rheostats 

Twelve-page engineering bulletin (No. 103) describes the 
Helipot series of potentiometer-rheostats. Featured in the 
bulletin is a description of a recently announced turns-indicating 
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PUL? TOOLS that are 
STRONG on impact, LIGHT to carry 
.. they’re Alcoa Aluminum Forgings 


Oo Spray Gun Body, forged for The DeVilbiss oO Trowel Mounting, forged for Marshall- 


Company 


Qo Spirit Level Frame, forged for Hall Level 


& Mfg. Co. 


town Trowel Co. 


Hacksaw Frame, forged for Armstrong- 
Blum Co. ‘ 


Notary Seal Frame, forged for R. H. Shotgun Shell Receiver and Trigger Guard, 
© oO 


Smith Mfg. Co. 


Try the heft of a spirit level or a hacksaw frame or 
a notary seal that’s made of an Alcoa Aluminum 
Forging. Light, isn’t it? Strong, too, to take the 
blows and impact of everyday hard use. That’s the 
kind of hand tools that workmen go for . . . light 
to carry, strong to last. 

Whatever you are making— hand tools or machine 
parts, household or heavy-duty equipment—you 


forged for Savage Arms Corporation. 


should know more about Alcoa Aluminum Forg- 
ings. They have strengths up to 82,000 psi. ultimate, 
elongations as high as 15%, and cost less than 
you'd think. 

We'll be happy to help you with the economics 
and the design of parts as Aleoa Aluminum Forg- 
ings. ALUMINUM CoMPANY OF AMERICA, 2179 Gulf 
Bldg., Pittsburgh 19, Pa. Sales offices in leading cities. 


MORE people want MORE aluminum for MORE uses than ever 
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SEMS WASHER FOR PHI 


Washer permanently fastened Increase assembly speed up to 
on, yet free to rotate. Easier 50 Cut down injuries to 
faster driving. No fumbled, lost workers with no burrs, no skids 
or forgotten washers. Matching Reduce production costs. Reduce 
finish onboth parts. Easier orde eT at RM ial aha lal ae) -) tes 


ng and balance ance! Go modern with Phillips! 


The latest type recessed-head Te ee es eel 


screw. Screw locks on driver unusual special fastenings, such 


Can't fall off. No screw-driver as the one shown. Scovill de 


slippage. Easy to assemble. Ex signing ability, engineering skill, 


ceptional driver life. Ordinary men and machines save money 


eee Re ee for customers. Consult Scovill 


Look at the fastenings you're now using—and 
see if they're the best for the job. Get better 
results—at less cost—with modern fastenings. 
If you use fastenings in large quantities, it will 
pay you to find out what Scovill can do for 
you. Fill out and mail the coupon below—now! 
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knob-dial combination for multiturn devices such as these 
potentiometers and other helically-wound devices. The Helipot 
Corp., 1011 Mission St., South Pasadena, Calif. 


Wire and Cable Assemblies 

Eight-page folder describes manufacturers’ facilities for 
cord sets and wire or cable assemblies. Catalog data are also 
included on available stocks of wire and cable, plugs, and 
related items. Columbia Wire and Supply Co., 5734 N. Elston 
Ave., Chicago 30. 


Voltage Control 

Variable transformers (Powerstat) for voltage control ap- 
plications are described in a 12-page catalog (No. 547). Rating 
tables, performance data graphs, dimensional drawings, connec- 
tion diagrams and other engineering data are provided, plus 
photographs of standard types. Similar data are provided for 
a line of electronic type voltage regulators (Stabiline). The 
Superior Electric Co., 83 Laurel St., Bristol, Conn. 


Fractional-Horsepower Chain Drive 

Illustrated 16-page catalog (Book No. 2010) describes a 
%¢-in. pitch silent chain drive for fractional-horsepower applica- 
tions. Catalog features numerous examples of actual applica- 
tions, provides dimensional data on sprocket wheels, horsepower 
ratings, selection data, etc. Link-Belt Co., 307 N. Michigan 
Ave., Chicago 1. 


Squirrel-Cage Induction Motor 

Large fold-out sheet (No. 4695), suitable for wall use, 
provides a detailed cutaway view showing structural details of 
2-pole (3600 rpm) suirrel-cage induction motor, in ratings 
from 200 to 700 hp, NEMA Class B starting (normal torque, 
low current). Motor has drip-proof construction, fabricated 
steel frame, and is suitable for high-speed applications. Electric 
Machinery Mfg. Co., 1331 Tyler, N. E., Minneapolis 13, Minn. 


Prefinished Steel-Base Coil Stock 

Availability of prefinished steel-base coils in 24-in. widths 
is announced in a four-page folder. Coils come in nickel-steel, 
chrome-steel and copper-steel types, coated one or two sides. 
In addition to bright or satin finishes, special crimped effects 
are described. The folder includes samples and _ illustrates 
typical applications. American Nickeloid Co., Peru, IIl. 


Transformers 

Eight-page catalog (No. CPC-447) contains description of 
design principles, specifications, illustrations, and performance 
charts covering a line of control and power circuit trans- 
formers. Chicago Transformer Div. of Essex Wire Corp., 
3501 W. Addison St., Chicago 18. 


Miniature Snap-Action Switch 

Four-page leaflet summarizes ratings and advantages of a 
very small snap-action precision switch (Q-Switch) adaptable 
for a wide range of applications in domestic appliances and 
commercial equipment. Mu-Switch Corp., Inc., Canton, Mass. 


Aluminum Alloy 

Revised 8-page bulletin describes properties, applications and 
advantages of a _ general-purpose aluminum casting alloy 
(Allcast). Bulletin includes recent test data. Photographs 
illustrates some of the production and testing procedures. The 
National Smelting Co., 6700 Grant Ave., Cleveland 5. 


Cement-Coated Power Rheostats 


Advantages and characteristics of cement-coated power resis- 
tors are discussed in a four-page bulletin, titled, “Why Cement- 
Coated Power Resistors?” Test procedures and results are 
summarized. The same manufacturers have also made avail- 
able a 16-page catalog (No. 47) covering their general line 
of controls and resistors. Clarostat Mfg. Co., Inc., 285-7 N. 
6th St., Brooklyn, N. Y. 


Plasticizing Resins 

Sixteen page technical bulletin discusses properties of two 
resinous polyesters (Paraplex G-25 and G-40) used as plas- 
ticizing resins for polyvinyl chloride, vinyl copolymer resins 
and elastomers of the acrylonitrile-butadience type. Applica- 
tions cited include use in extruded compounds, cable lacquers, 
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Put This Formula 
To Work For You 


The formula oe is a favorite and easily-rememgred 8 solu- 
tion to resistance problems. Radio and electrongg Engineers 
know that IRC offers the most complete ling; of resistance 
products in the industry . . «a fixed or va e resistor for 
most every requirement. . 
by years of rigorous laboratory and 
Agents and material control ono 
“on-time” deliveries . ; 
ular Bl and ranges from which 1 emergency 
. IRC'’s distributor network, providing ne ae 
corner service for small orderggequirements. 


Put this formula to work f@r you... check below the catalog 
bulletins in which you interesed—teer out this page, and 
mail it to us today wifff your letterhead, pee ae and 
title. International R@&istance Company, 401 
Philadelphia 8, Péefinsylvania. In Canada: Sincraeteanal Sea Resist- 
ance Company, Toronto, Licensee. 


Tom, CAMARE BATA BULLETIN CATALOG OATA BRLLETIN 
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Nou PROMPT DELIVERY OF 
TRANSFORMERS 


Prompt delivery of quantity purchases. 
Special STACO designs by specialists 


for: 
@ Line voltage correction 


e Voltage step-up or step-down 


e Auto-transformers 
@ Variable voltage 

e@ Low voltage control 
e High voltage 


Write, wire or phone for descriptive 


bulletins. 


STANDARD 


ELECTRICAL PRODUCTS CO. 
Dayton 3, Ohio 


401 Linden Avenue 


STACO 


Line voltage cor- 

ee rection transformers 
from % K.V.A. to 
6 K.V.A. 


a 


Auto-transformers and 
step-up and step-down 
transformers from 15 
V.A. to 1 K.V.A, 


Control transformers of 
almost any design 
available. 





TRACING CLOTH 
eva 


@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world 
prefer it for the uniformity of its high 
transparency and ink-taking surface and 
the superb quality of its cloth foundation. 

Imperial takes erasures readily, with- 
out damage. It gives sharp contrasting 
prints of even the finest lines. Drawings 
made on Imperial over fifty years ago 
are still as good as ever, neither brittle 
nor opaque. 

if you like a‘duller surface, for clear, 
hard pencil lines, try Imperial Pencil Trac- 
ing Cloth. It is good for ink as well. 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 
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gasket stocks, coatings, etc. The Resinous Products & Chem- 
ical Co., Washington Square, Philadelphia 5. 


Potentiometer 

Detailed technical data covering a precision 10-turn potenti- 
ometer are given in a revised four-page bulletin. Advantages 
and applications are cited. Gibbs Div., The George W. Borg 
Corp., Delavan, Wis. 


Metal Parts 
Catalog sheet describes production facilities for fabrication 
of special machined parts, screw machine products, metal stamp- 


ing and spinning parts, etc. Perry Metal Products Co., Inc., 
Atlantic and Bedford Aves., Brooklyn 16, N. Y. 


Special Purpose Electron Tubes 

Four-page catalog opens to a tabular listing of characteristics 
of various special purpose tubes, including miniatures, rectifiers, 
voltage regulators. Basing diagrams are included. Hytron 
Radio and Electronics Corp., 76 Lafayette St., Salem, Mass 


Metal Tubing 


Spiral-bound, tab-indexed 66-page handbook provides tabu 
lated engineering data on various types of metal tubing 
Wallace Tube Co., 1300 Diversey Parkway, Chicago 14 


Special Industrial Equipment 


Manufacturing and design facilities for the production of 
special industrial machinery are described in a copiously illus- 
trated 16-page booklet. Lake Erie Engineering Corp., 878 
Woodward Ave., Buffalo 17, N. Y. 


Tracing Cloth 

Twelve-page pocket-size booklet contains 8% x 3% in..sam 
ples and specifications of four types of tracing cloth for pencil 
drawings. Arkwright Finishing Co., Providence, R. I. 


STANDARDS AND SPECIFICATIONS 


Joint RMA-NEMA Standards 
Following standards have been formulated by the Joint Elec 
tron Tube Engineering Council and have been ante available 
as joint RMA-NEMA standards: 
“Standards for Electron Tube Bases, Caps and Terminals,” 
NEMA Publication No. 500, 19 pp. $1.50 each. 
“Standards for Dimensional Characteristics for Water-ceoled 
Transmitting Tubes,” Publication No. 501, 4 pp. 25¢ each 
_“Standards for Dimensional Characteristics of Electron 
Tubes,” Publication No. 502, 10 pp. 80¢ each. 
“Standards for Gauges for Electron Tubes,” 
No. 503, 5 pp. 50¢ each. 
Copies are available from NEMA headquarters, 155 FE 
44th St., New York 17. 


Publication 


1946 Book of ASTM Standards 

Reflecting the constant increase in the number and volume 
of standards, the 1946 Book of ASTM Standards makes its 
appearance in five parts. The previous biennial issue (1944) 
was in three parts. Over 1400 individual standards, specifica- 
tions, tests and definitions for a wide range of materials are 
contained in almost 7000 pages. The five volumes are as fol 
lows, each complete with a subject index: 

Part IA—Ferrous Metals. Part IB—Nonferrous Metals. 
Part II—Nonmetallic Materials (constructional). Part IITA— 
Nonmetallic Materials (Petroleum Products, Textiles, etc.). 
Part I1[B—Nonmetallic Materials (Electrical Insulating Ma- 
terials, Plastics, Rubber, Paper, Adhesives, Shipping Con 
tainers). A greater proportion of new standards is probably 
included in Part IIIB, stemming largely from the intensive 
work done in such fields as plastics, and in insulating materials. 

Parts IA, IB, IIIA or IIIB are priced at $8.00 each, while 
Part II is $12.00 (cloth binding). A complete set of five parts 
is $44.00. As is customary, a 240-page index will be supplied 
without additional charge. Late in 1947, a supplement will be 
issued to each part. Copies of the Book of Standards are 
procurable from ASTM, 1916 Race St. Philadelphia 3. 
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A good lighter is a most useful and efficient 
possession. But lighters are subject to severe abuse. 
Lighter manufacturers must take this fact into 
consideration and buy materials of the highest 
quality, to build lighters that will give uninterrupted 
service over a long period of years. 


The makers of Ronson, one of the world’s truly 
great lighters, use Riverside Nickel Silver to fabri- 
cate many essential parts (see above) exposed to 
wear. (Many of the Ronsons made more than 
twenty years ago are still giving unfailing service.) 
Riverside Nickel Silver is silvery white clear-through 
and, as the years pass by, its bright lustre does not 


Special Note—A Ronson Lighter can't stay 
lit as shown on cake. "Press, it's lit—Release, 
it’s out, the instant you lift your finger.” 


wear off. It has an excellent surface for plating or 
polishing and readily takes a fine damaskeen- 
type finish. 


Riverside Nickel Silver is tough, resistant to wear, 
fatigue and corrosion but easy to machine in any 
manner and weldable by all methods. It is extremely 
workable and can be formed, bent, drawn, stamped, 
punched, embossed or spun. 


You may be able to improve your product with 
Riverside Nickel Silver or with Riverside’s other 
alloys; Phosphor Bronze and Beryllium Copper. Our 
metallurgists are ready to help you. Write for 
information and catalogs. 


INSIDE RIVERSIDE—we not only say we are flexible in our thinking and operations; we have the alloys to prove it. 
Fifty years of supplying non-ferrous metals of a highly specialized nature, to almost every type industry you can 
name, has kept our minds young, our viewpoint fresh and our metallurgists active solving new problems and improv. 
ing alloys. Tell us about your coming requirements, large or small. We think you'll like the way we fackle a job. 
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/f your product 
involves a 
turning shatt 







HERE'S A BETTER WAY 
TO TURN IT... 


You're following the example of lead- 
ing manufacturers when you put 
Delco motors to work turning any 
type of appliance shaft. What makes 
Delco motors preferred? Their quiet- 
ness and smoothness, their compact- 
ness and efficiency . . . and their 
specialized engineering, developed 
through Delco Products’ years of coop- 
eration with the appliance industry. 
Refrigerators, washers, ironers, 
stokers, oil burners, air conditioners 
.. - Delco motors, engineered to meet 
specific torque and service require- 
ments, do a better job of shaft-turning 
for all appliances. Sizes: 1 h.p. to 50 
h.p. Delco Products Division, General 
Motors Corporation, Dayton, Ohio. 
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MIDGETS INDUSTRIAL TYPES E 
LARGE POWER TYPES (up to 60 
amperes) 
“MEMORY” Bad (mechanical latch, ractly 
electrica re-set T 4 ‘ 
SENSITIVE LOW-POWER RIG 
INSTRUMENT CONTROLLED F 0 z H T R E L AY 
YOUR 


CONTACT (swing types: 


MERCURY 
clapper types) 
yltipole APPLICATION 


NCE (ratchet and ™ 
types) 


SEQUE 


DIRECT CURRENT (“Nutcracker types) 
LAMP CONTROL 


HIGH-VOLTAGE 
GENERAL PURPOSE TYPES 
POLARIZED CLOSE DIFFERENTIAL 
T OVERLOAD 


VIBRATION 
\NDUSTRIAL 


TELEPHONE AUXILIA 
COMBINATIONS 


TIME DELAY (inertia: 
and thermal types) 


T 
he tremendous number 
peel vc vet if | of Struthers-Dunn Relays 
3 i possible 
to meet 
most specifi i 
cations 


EXACTLY 
-and from standard types. All 
rypes. are highly 


| 


’ i, . 


Write 
for Data Sulletin on any type 


STRUTHERS-DUNN 


ATLAN 
TA*® BA 
LTIMORE ® 
BOST 
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Stupakoff Ceramic Coils 


Meet Most Exacting Requirements for 


ELECTRIC HEATING UNITS 


Typical of the exacting types of service for which 
Stupakoff Ceramic products are well suited are the coil 
forms illustrated above. For such applications, the 
STUPAKOFF Ceramics used are dense and sturdy— 
vitrified to withstand moisture—highly resistant to vibra- 
tion and thermal shock. They are accurately made from 
carefully selected and blended ingredients. They have 
the properties needed for long life and trouble-free service. 

Stupakoff Ceramic products are moulded, pressed or 
extruded. They are cleanly made and dimensionally 
accurate. Materials are selected for the particular 
service intended for the part. 

Our engineers have had extensive experience in the 
application of ceramic parts, and will be glad to consult 
with you on your problems and requirements. 


, . ‘ 
: AG ~~ | 
CERAMIC AND MANUFACTURING CO. +- LATROBE, PA. 


EXPORT DEPARTMENT 13 E. 40TH ST., NEW YORK 16, N. Y. CABLE ADDRESS ARLAB ALL CODES 
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Bee Now yours in this 


N propuc TION! 


NoW 0 


EICOR GIVES YOU adequate power. This means 
power for the job at hand... the ability to “pick 
up” heavy loads ... and no stalling on momentary 
overloads. 


' ave e to 126 volts; on EICOR GIVES YOU trouble-free long life. This 
from 2 53 volts. Full ra’ ated means less service and replacement expense .. . it 
— fo means real economy to you. 


EICOR GIVES YOU installation versatility. This 
means greater adaptability to diverse uses. 


EICOR GIVES YOU quiet operation. This means 
freedom from mechanical noise and suppression 
of radio interference. 


Single and Polyphase Tybes. Also available-in 14 


and % bp. 
. SEND FOR BULLETIN No. 47-1 


CHECE WITH 


| Ercor. INC. 


1501 W. Congress St., Chicago 7, Ill. 
OO aee Tet? aK ea _ ceneeeeaed wesc: iar tae 


DYNAMOTORS + CONVERTERS + MOTORS - 314. en Ae VOGa: tet 
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| , BP 2.10.8 equats how many turns of the wheel? 
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@ In everyday shop practice, many 
problems arise that require “eye- 
gauging”. Identifying the correct 
size and pitch of an ordinary socket 
head cap screw is one example. In 
recent tests, this simple question 
stumped many good mechanics, On 
the job, if they guessed, they'd 
chance errors and delays. Good 
workmen don’t guess—they “mike” 
or gauge the screw—but that, too, 
takes time. 

Now, the sizE-MARK on the 
head of every P-K Socket Head Cap 
Screw ends the need for guessing or 
gauging. Pick up a P-K Socket Head 
Cap Screw anywhere . . . no matter 
where it has strayed from the 
labeled box . . . you can see its size 
and pitch at a glance. 

The sizE-MARK is welcomed by 
assembly workers because it saves 


P-K SOCKET 


Qe” 











time. It helps the tool-crib men 
speed up sorting of mixed-up, left- 
over screws. It helps new workers 
learn screw sizes faster. It’s a sales 
feature, too . . . maintenance men 
in the field can reassemble faster 
after servicing. 


Plus GEAR GRIP* 


Gear Grip on Size-Marked Socket 
Head Cap Screws is another aid to 
faster work .. . it saves highly-paid 
fingers from slipping, even when 
oily. Only P-K offers sizE-MARK and 
GEAR GRIP. 


SAMPLES FREE. Show advantages of 
P-K Size-Marked Gear Grip Socket 
Head Cap Screws in contrast with 
ordinary Socket Screws. Compare 
and judge for yourself. Write 
Parker-Kalon Corp., 200 Varick St. 
New York 14, New York. 


° 





SCREWS ARE 


AVAILABLE FOR PROMPT DELIVERIES. 
SEND FOR STOCK LIST NOW. 





BE SURE TO SEE THE 
PARKER-KALON EXHIBIT 
BOOTH 243A 
NATIONAL 
MACHINE TOOL SHOW 
CHICAGO — SEPT. 17 TO 26 





















*U. S. Pat. No. 126,409 


Another P-K First — 






WHEN EXPERTS’ “EYE-GAUGING” DISAGREES? 


3 What size is this Socket 


GROUND THREAD Socket Set Screws 


Smooth, mirror-bright, clean finished 
threads — centerless ground on hard- thread set screws . . 


imperfections common to ordinary cut 
.a “shining exam- 
ened blanks. Faultless contour and ple” of good workmanship. Get sample: 


lead, dependable Class 3 Fit. Free from now ... see and feel the difference! 


Screw? 








Answers: 


. Two turns. 
. No question 


if it’s Size- 
Marked ! 
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Any Speed They Want.. . 


66% Extra Gain in Output 


To speed the cutting of a groove (.0065 


inches wide, .0070 inches deep) on a 
cartridge wheel, a metals working plant 
installed this modern Sundstrand avuto- 
matic lathe with special tooling, in place 
of an older type machine. Equipped with 
@ two-speed, 2-to-] ratio motor drive, 
the lathe turned out 3 pieces per hour. 


By replacing the two-speed drive with 
electronic stepless speed control, the 
lathe’s output was increased to 5 pieces 
per hour—an extra gain of 66 per cent, 
thanks entirely to Thy-mo-trol. 


Better Quality of Wire, 
Less Breakage 


With this one wire-drawing machine and 
Thy-mo-trol drive, Scovill Mfg. Co., can 
draw wire of several different sizes, be- 
cause Thy-mo-trol’s wide speed range 
provides the right speed for maximum 
production of every size wire. Thy-mo- 
trol not only provides a wide range of 
speeds, but it can hold each speed 
constant, regardless of load change. 
This has improved quality, particularly 
in the threading operation where the 
load varies greatly. And Thy-mo-trol’s 
smooth acceleration minimizes wire 
breakage, and saves weor on the 
machine and dies. 


See-Saws as She Breathes 


Here's a unique application of Thy-mo- 
trol to a new-type oscillating bed for 
combating the crippling effects of polio. 
Built by Respir-Aid, Inc., the new bed is 
mounted on a motor-driven frame which 
the Thy-mo-tro! drive see-saws in rhythm 
to the patient's breathing. By simply 
turning a small knob which electronically 
controls the speed of the driving motor, 
this attendant regulates the speed of 
see-saw motion. 
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# 
can give your machines 


‘these advantages — 


Wide Speed Range 


Constant Speed, Regardless of 
Load 


Stepless Speed Control 


For more information about these in- 
herent characteristics of Thy-mo-trol, 
and how it really works, ask your 
nearest G-E office for Bulletin GET- 
1223. Apparatus Department, Gen- 
eral Electric Co., Schenectady 5, N.Y. 
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TO BUY THESE 


or any of the other 10,000 industrial furnaces 
and ovens (over 4,000 specifications) 


YOU START WITH 
THIS WAA BOOK 


HERE’S WHAT YOU DO— 


Be sure you have your copy of this valu- 
able booklet.* 





... Determine your requirements. 


-.. Fill in the “Specification Tear Sheet” in the 
back of the WAA booklet pictured at left. 


».. Send it to the War Assets Administration— 
Washington, D. C. 


WAA will then carefully screen its inventory to find 
the furnace or oven you specify, and will arrange for 
inspection before purchase. It’s as easy as that! 


TOCCO HEAT TREATING FURNACES ARE ALSO AVAILABLE 











: OFFICE oF GEMRERAL oisrepesat 40%. 
he 
4 ou 


WAR ASSETS ADMINISTRATION & 








Offices located at: Atlanta + Birmingham + Boston + Charlotte + Chicago 
Cincinnati - Cleveland - Denver + Detroit + Grand Prairie, Tex. » Helena 
Houston-Jacksonville « Kansas City, Mo. « Little Rock « Los Angeles « Louisville » Minneapolis 
Nashville « New Orleans « New York « Omaha « Philadelphia + Portland, Ore. + Richmond 
St. Lovis « Salt Lake City « San Antonio + San Francisco + Seattle - Spokane « Tulsa 


CUSTOMER SERVICE CENTERS IN THESE AND MANY OTHER CITIES. 1287 
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Problems solved by Richardson...in Plastics 


#1--Non-Corrosive, Abrasion Resisting, Conveyor Wheel. 


; 
on 
| | 


| 


problem: To produce a conveyor wheel for a bottle 
vending machine which would be not only non-corrosive 
but resistant to the abrasive action of the conveyor 

‘a chain moving around its periphery and still serve as its 
own self-lubricating bearing. 


olution: Laminated INSUROK graphitized fabric was 
recommended and approved for machining to size. After 
field tests had proved this material selection, quantit 
production was required and the economies of molding 
became evident. As Richardson facilities include both 
operations, INSUROK graphitized molding materials of 
desirable properties were produced and no lost time 
was expended in the change-over. 


INSUROK Precision Plastics—INSUROK is the family name of a great va- 
riety of laminated and molded plastic products produced by Richardson. 
Laminated INSUROK is available in sheets, rods, tubes, punched and 
machined parts, made from paper, fabric, melamine, etc. Molded 
INSUROK products are made from Beetle, Bakelite, Plaskon, Tenite, 
Styron, Durez, Lucite, etc., by compression, injection and transfer molding. 


PHILADELPHIA 40, PA., 3728 NO. BROAD STREET 
ANY HIG MO 4 BLDG ° 
? Factories: MELROSE PARK, ILL. 
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PIONEER F ELECTRIC & ELECTRONIC PROGRESS 


CAPACITORS 


.-- that operate at high temperature 
.-. that are really moisture resistant 


Sprague Types 68P and 69P MIDGET Paper Di- 
electric Capacitors are the first small-size tubulars 
to operate at 85°C, and to have adequate humidity 
protection. They are moderately priced to meet the 
needs of small radio receivers, “personal” radios 
and other electronic instruments where high com- 
ponent quality in minimum space is essential. 

The usual practice in producing small capacitors 
is simply to “whittle down” conventional types. Di- 
electrics are made thinner. End seals are reduced in 
depth. Protective wrappers are eliminated—and 
troubles have invariably cropped up in direct rela- 
tion to this sacrifice of normal safety factors. 


Sprague Types 68P and 69P Midgets, however, 
prove that really small capacitors can be fully de- 
pendable. Made by new processes and with new 
materials, they are a direct adaptation of Sprague 
experience in engineering reliable, humidity resist- 
ant capacitors for the proximity fuse and other 
small electronic assemblies for war equipment. 
They operate satisfactorily at high temperatures. 
They meet the proposed RMA humidity specifica- 
tions. So eminently satisfactory have these little 
capacitors proved that they are already replacing 
the larger-size Sprague Type AG Paper Tubular 
Capacitors in many applications, 


Write for Sprague Engineering Data Bulletin 202 


SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASS. 


*Trademark Reg. U. S. Pat. Office 
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How Fiberglas* helps 


Stearns Magnetic Equipment 


“beat the weatherman” 


This magnetic pulley, built by Stearns Magnetic Mfg. 
Company, Milwaukee, Wisc., is used to remove tramp 
iron from stoker coal. The use of Fiberglas Electrical 
Insulating Materials helps assure efficient operation 
under the most severe weather conditions. 

Stearns’ Chief Engineer Broetzmann says: “We find 
Fiberglas Electrical Insulation particularly effective for 
its moistureproof and non-hygroscopic qualities. It gives 
us an efficient high dielectric material and an added 
feature where our equipment is subject to high tem- 
peratures. Furthermore, we feel that it adds to the 
superiority of design and construction of Stearns Mag- 


*FIBERGLAS is the trade mark (Reg. U. S. Pat. Off.) 
of a variety of products made of or with glass 
fibers by Owens-Corning Fiberglas Corporation. 
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netic Equipment and we never stint to achieve outstand- 
ing merit in our product.”’ 

This is typical of many applications in which Fiberglas, 
in various forms, is being used to provide added sales 
value and assure more than just satisfactory performance. 

Fiberglas Electrical Insulating Materials are available 
in forms to meet practically every insulation need. If 
you are concerned with the design, manufacture, use or 
maintenance of electrical equipment, get all of the facts. 
Write for Catalog EL 46-11—-Owens-Corning Fiberglas 
Corporation, Dept. 866, Toledo 1, Ohio. Branches in 
principal cities. 


In Canada: Fiberglas Canada 


OWENS-CORNING 


FIBERGLAS 


ELECTRICAL 
UES REL 
tana MATERIALS 


TAPES * CLOTHS + BRAIDED SLEEVING » VARNISHED TUBING * MAGNET WIRE + MICA COMBINATIONS » LAMINATES 
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NOW AVAILABLE- 


- 4-Pole Shaded Pole Motor 
120 v. A. C.—60 Cy. Approx. 1700 R. P. M. 


Skeleton or enclosed type as illustrated 


HIGHEST QUALITY 


We are specializing on this popular size, shaded pole motor. 
You will be interested in our price and delivery schedule. Tell 
us your requirements. Write, wire or phone for sample. Memo- 
randum invoice. 
THE LOYD SCRUGGS COMPANY 
1022-32 No. Sixth St. + + «+ «+ St. Louis 1, Missouri 
Telephone CHestnut 2668 


THE 


my gf ary Go COMPANY 


MANUFACTURERS OF PRECISION INSTRUMENTS 
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HERE'S nothing like trouble to bring people together. 

That’s how some of Revere’s closest friends were 
gained—through a mutual struggle against difficulties, 
troubles such as occasionally beset any business. 

Take the case of an important product, originally devel- 
oped for war uses, now finding many applications in peace- 
time services. When manufacture began, rejections ran 
extremely high, over 40%, costs were skyrocketing, and 
badly-needed production was being lost. The maker asked 
if we would care to collaborate in solving the problem. Of 
course we would! After studying the subject in detail (and 
also under conditions of the greatest secrecy), we suggested 
a radical change in the properties of a non-ferrous metal 
used in the manufacture of the vital part with which so 
much trouble was being experienced. New processes of 
manufacture were developed, and in a short time test runs 
of the recommended material proved successful. Rejections 
of finished units dropped to less than 1%. Thus an expensive 
and vexing bottleneck was broken, and we gained a new 
customer and a firm friend. 
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Let Trouble 
be our 
Introduction 


This success story demonstrates that Revere has an open 
mind as well as an informed one, and is always ready to 
question the customary, find new answers to new problems, 
or to old ones, for that matter. If something is worrying you 
in your employment of non-ferrous metals, get in touch 
with Revere, not for ready-made answers, but for whole- 
hearted cooperation, a joint search for better results. This 
help is given freely, without obligation, through the Revere 
Technical Advisory Service, which has at its command the 
knowledge and facilities of our laboratories, and the accu- 
mulated experience of the entire Revere organization. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 o 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, I/l.; Detroit, Mich.; New Bedford, Mass. 
Rome, N. Y.—Sales Offices in Principal Cities, Distributors Everywhere, 
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WE'RE PROUD OF 


Uff We counts 


Remember the famous “long count” that made 
boxing history in 1926? You'll be interested in 
some of General Industries’ plastics molding 
“long counts”, too. They’re typical of the way 
we've been providing, for more than a quarter 
century, the best in molded plastics to help 
manufacturers satisfy their customers. 

For instance, the White Sewing Machine 
Company of Cleveland, Ohio, first ordered this 
connector plug from us in 1928. We're still 


> 


molding connector plugs for White today! 
That’s a “long count” for plastics molding! 
And an example of the type of dependability 
that has helped the White Company establish 
a “long count” for quality, too. 

Solve your molded plastics problem, too, at 
lowest possible cost, by calling on General 
Industries’ reliability for long-term satisfaction. 
Our representative is near you . . . and ready 
to answer your questions. 


tHe GENERAL 


INDUSTRIES co. 
MOLDED PLASTICS PIONEERS 


DETROIT: Phone Madison 2146 MARION, IND.: Phone 2566-W 


BUFFALO: Phone Grant 8567 CAMDEN: Phone 2215 


Department PL e@ Elyria, Ohio 
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It’s a Bicycle 
built for 


2 Purposes: 


Faster, Low Cost Assembly 
— Fasier Selling 






when you use AMERICAN PHILLIPS SCREWS 


Baise dil s— Here’s the modern way to get the lower costs everyone 
wants — thru automatic, high-speed screw driving. Screw heads can’t burr. 


Drivers can’t slip. Work cannot be spoiled. Fingers can’t fumble. And whether 
you're “buttoning up” bicycles or radios, appliances or airplanes, you cash 
in on time-savings up to 50%! 


|IN PROMOTION fe Showmanship and salesmanship go up when American 
Phillips Screws go in! They look modern, are as modern as this minute. Buyers 
NGED DRIVER CAN'T SLIP - right down the line — jobbers, dealers, consumers — like their smart looks 
OF PHILLIPS TAPERED REC and the story they clearly tell of long service and solid construction. Write, 
ait : wire, or phone for these production-promotion advantages today. 


a 





% 






AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago Il: 589 E. Illinois St. Detroit 2: 502 Stephenson Building 


ALL TYPES 

IS METALS: Steel, 
Brass, Bronze, Stain- 
less Steel, Aluminum, 
Monel, Everdur (sili- 
con bronze) 
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Re: Design Data 


A qualified die casting engineer can greatly 

assist product designers in avoiding faulty de- 

tails in parts to be die cast. That’s his job. His ex- 
perience may even be of value in improving overall 
designs, but his main interest is in improving die cast- 
ings and extending their usage. Madison-Kipp special- 
izes in large production runs in zinc and aluminum alloys. 


MADISON-KIPP CORPORATION 


ert 
214 WAUBESA STREET, MADISON 4, WISCONSIN, U.S. A. Ag a. SF 
ANCIENS ATELIERS GASQUY, 31 Rue du Marias, Brussels, Belgium, sole agents for aaa Oa, 
Belgium, Holland, France, and Switzerland. + 


WM. COULTHARD & CO. Lid., Carlisle, England, sole agents for England, most European 
countries, India, Australia, and New Zealand. 
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A pre-production physical such as this is one Federal way 
of anticipating bearing fatigue long before a ball bearing 
takes on an anti-friction assignment. How will this or that 
type bearing take pre-determined thrust loads...radial 
loads...overloads? At what speeds and with what tempera- 
ture effects? Any changes in quiet-running qualities? These 
are the advance forecasts of Federal Bearings’ performance, 
simulating your operating conditions on our specially de- 
signed proving grounds. 

Full-time operators are assigned to batteries of similar 
machines for daily checks on every type and size Federal 
Bearing out of regular production. The test results gath- 
ered are production data, too—a follow-up on over 100 


preceding manufacturing, inspection and cleaning opera- 


TAKING A 


BALL BEARING’S 


PULSE 


tions that go into every Federal Bearing—continuing evi- 
dence that, with every fourth operator an inspector, Federal 
Bearings are “ready” for any service requirement. And it’s 
your assurance that Federals have the right degree of re- 
silience and resistance to compression and distortion... 
with no sacrifice of precision. 

Specify Federal Ball Bearings for the heavy loads—in any 
range or size. Write for catalog “K? 


THE FEDERAL BEARINGS CO., INC. - POUGHKEEPSIE, NEW YORK 


Detroit: 2640 Book Tower—26 * Cleveland: 402 Swetland Building—15 
Chicago: 8 S. Michigan Ave.—3 * Los Angeles: 5410 Wilshire Bilvd.—36 


FEDERAL BALL BEARINGS 


AMERICA’S LEADING BALL BEARING MANUFACTURERS 
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MALLORY 3 METAL High con- 
ductivity combined with high hard- 
ness and strength make this material 
ideal for contact backing. It is par- 
ticularly suited to relay construction, 
where copper would deform under 


high pressures or repeated operations. 


see om encnt 


Backing Metals 
and what they off 


MALLORY 100 METAL Exten- 
sively used as a contact backing mate- 
rial, Mallory 100 Metal is even harder 
than Mallory 3 (see above). Resilient 
and highly conductive too, itis farmore 
desirable than phosphor bronze or 
spring steel. 





What are the properties you want in a contact backing material? High elec- | 
trical and thermal conductivity, of course. High mechanical strength, too. i 
High resilience. High annealing point. . 
Mallory 3 and Mallory 100 Metals maaan “a other materials—copper, | 
brass, phosphor bronze, spring steel—i ation of these proper- 4 
ties. No other materials so nearly approach the “‘ideal’’, particularly where || 


brazing or soldering enter the picture. Cilia i dei sabiaiees aiteibila 


kind in the world, the Mallory 


The Mallory Contact Catalog will give you complete details about Mallory 3 Se Se ee ee 
and Mallory 100 Metals. And Mallory engineers are ready to help you with Sal ends Healer tate 
problems of engineering, fabrication ond assembly. Get in touch with us. ——— 


iF L LO RY ELECTRICAL 


‘CONTACTS & CONTACT ASSEMBLIES = «Cl 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 





264 ELECTRICAL MANUFACTURING 





The UISCO Current Tap is Molded of 
Plaskon by Blisscraft of Hollywood, Calif., 
for United Industrial Supply 
Company, Los Angeles, Calif. 


THE 
NEW UISCO 


CURRENT TAP— 
Housed in 


PLASKON MOLDED COLO 


The UISCO uses an entirely new principle in cube tap construction. The distinctive spring 
tension construction assures a safe and positive contact. There are no loose or 
rattling parts—no arcing because the current carriers are spaced with adequate supports of 
Plaskon Molded Color, from which the entire cube is formed. 
Plaskon Molding Compounds have many features that give them widespread application in the 
electrical manufacturing field. Plaskon molding materials are available in a beautiful range of colors, 
—clean, clear tones that are uniform and unchanging, because they are solid, permanent color 
through and through. Plaskon Molded Color is warm and friendly to the touch. The gleaming, non- 
porous surface will not tarnish, check or corrode. Plaskon Molded Color is strong, shock- 
resistant, and won't shatter. It is a non-conductor of electricity, and has high dielectric strength. 
We shall be glad to help you adapt the many advantages of these versatile 
materials to your manufacturing and merchandising needs. Write for 
free illustrated book showing many applications of Plaskon* products. 
*Reg. U. S. Pat. Off. 


PLASKON DIVISION © tibbey-Owens-Ford Glass Co. + 2137 Sylvan Ave.* Toledo 6, Ohio 


Canadian Agent: Canadian Industries, Ltd., Montreal, P. Q. 


TRADE MARK REGISTERED 


MOLDED COLOR 
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FACTS WORTH NOTING 


Properties of Zirconium Silicate 
developed by over 30 years of 
eV ested Pill lla: t tae] ee 
ToT meal: tMolmel =) lila tilt en) 
creasing tonnages are used in the 
manufacture of dry process and 
porcelain enamel frits. For opac- 
ification and craze resistance of 
ceramic glazes, ZrSiO4 also finds 
Teel) lilaotl ee eo 
tensively in acid and electrical re- 
sisting cements and in the manu- 
facture of high temperature and 
yl Taol Me Saeed et eT 
are Pitid PMS ie til bie ie Ma Taal 
shock resistance make it ideal as 
a body constituent in certain elec- 
trical porcelains. As a mold and 
core wash ingredient and as a 
mold material in precision alloy 
castings and kiln furnace coat- 
ings, there is a mounting demand 


for Zirconium Silicate 


ss | 


TITANIUM ALLOY MANUFACTURING COMPANY 


Executive Offices: 111 Broadway, New York City General Offices and Works: Niagara Falls, N. Y. 
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high speed Production 


ell in Hand! 


GAIRanteed folding cartons are endowed with a recognized 
two-fold LEADERSHIP ... 


LEADERSHIP for outstanding performance on high speed pro- 
duction lines. 


LEADERSHIP for winning commanding attention of buyers in 
highly competitive retail markets. 


Precision and design problems entrusted to GAIR are always 
“WELL IN HAND”. 


Write for informative booklet on PRECISION PACKAGING 





ROBERT GAIR COMPANY, INC., NEW YORK, TORONTO * PAPERBOARD FOLDING CARTONS, SHIPPING CONTAINERS 
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The LITTLE PARTS That ARE NOT THERE 


. +. in Gast Vacuum Pumps (to 28 Ins.), Compressors (to 30 lbs.) and Air Motors (to 1 b.p.) 


Here is mechanical design that does 
not go around the block in order to 
step next-door. In Gast design the 
very conditions inherent in operation 
are themselves utilized in accomplish- 
ing the desired result—all without 
recourse to springs, valves, guides, 
rings, supports or other means-to- 
assist-means. Can anybody imagine 
anything simpler than a one-piece 
slotted rotor with one-piece vanes 
that slide outward against the cylin- 
der walls—and seat themselves per- 
fectly, and take up their own insig- 
nificant wear—because centrifugal force 
won't let them du anything else? 


Vanes: Self-seating 

. . self-adjusting . . 
springless. Centrifu- 
force holds them 

ie cylinder wall. 
pes “work without 
© - works’. . . Continu- 


od non-pulsating 
... More air per 


A— On a “Lightnin'" Mixer. 
B—On a Litho Equipt. & Supp. Co. Camera. 


pound of weight, 
more air per horse- 
power. . . Fi 

air cooling: long life, 
oil economy, no hat- 
oil odor . . . Auto- 
matic shaft seal: no 
packing, no leaking, 
no adjusting. 


That’s Gast design. That's why 
Gasts deliver more air per pound and 
per horsepower. That’s why Gasts 
work so dependably with so little 
attention. That's why Gast manu- 
facturing can be the very finest, de- 
spite an attractive first cost. And 
that’s why you should avail yourself 
of Gast experience, in applying Gasts 
wherever air is used or can be used to 
better advantage, to your greater 
profit and your customers’ greater 
satisfaction. 

GAST MFG. CORP. 

135 Hinkley Street, 

Benton Harbor, Michigan 


C — On Aircraft Test Equipment. 
D— On a Houde Sump Filter. 


TARY 


VACUUM PUMPS-AIR COMPRESSORS-AIR MOTORS 


RO 


ENGINEERING TEST OFFER—So You Can SEE IF YOU’RE MISSING ci 


SOMETHING! Simply write our Engineering Department and explain the 
operation you think air might handle, or describe the job air is already doing 
for you. Our Engineering Department will study your problem, select or 
design a Gast unit to do the specified work at less cost or at greater 
efficiency or both. Then, without cost or obligation, the recommended unit 
will be shipped to you for your performance tests. 

GET THIS IDEA-CATALOG 


It not only tells how Gasts are built and all about them, but suggests uses 
that may not have occurred to you. Write for it; no charge or obligation! 
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DIMENSIONS 
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ALLIED UA and UB 
Versatile Power KAN 


With these versatile relays you can 
eliminate the trouble and expense of 
applying many different relays on 
equipment where one basic type can 
be used. The Allied UA with light 
arm contacts, and the Allied UB with 
heavy arm contacts and higher dielec- 
tric strength and creepage distances, 
make standardization practical and 
inexpensive. 


Accurately machined iron-to-iron 
hinge piece means lower magnetic 
loss and machine-ground pole-piece 
provides perfect armature seating. 


Other features of these versatile Allied 

power relays: 

@ Fine silver contacts that handle any 
load from 3 to 15 amperes at 24 
volts D.C. or 110 volts A.C. (non- 
inductive). 

Operating coil voltages up to 220 
volts A.C. and 120 volts D.C. 
Variety of contact arrangements... 
from single-pole to four-pole dou- 
ble-throw. 

Either horizontal or vertical mount- 
ing-frame for maximum adapt- 
ability. 

Write for detailed information. 


ALLIED CONTROL COMPANY, INC. 


Dept. B, 2 East End Avenue @® New York 21, N. Y. 





Guide to Buying 


DUAL AMO eaR CH MeHg ea La) 


@ An alphabetically arranged list of all those product components 
and services offered by Electrical Manufacturing advertisers. Cor- 
rected monthly, the content is currently up-to-date and complete 
though the publisher assumes no responsibility with regard to 
products or names listed or failure to include any. 


Always refer to advertisers’ index, preceding back cover, for 


page number of advertisers’ latest advertisements. 


Write the 


Director, Reader Service, Electrical Manufacturing, if either 
product or company information sought is not found here. 


ALLOYS, FERROUS. See _ Ferro- 


Alloys. 


ALUMINUM 
Aluminum Comp: pane ¢ sain, SS Gulf 
Bl Pittsburg! . 
= Institute, 111 W. 


Aluminum 
Washington, Chicage 2, 
Federated Metals Div. American Smelting 
& Refining Co., 120 Broadway, N. Y., 
Y 


Co., Kaiser Bldg., 


2021 Germantown 
(Tubing). 


N. Y. 
Permanente Products 
Oakland, Calif. 
Superior Tube Co., 
Ave., Norristown, Pa. 


AMMETERS. 
Electrical 


See Instruments, 
Measuring. 


ANODES, PLATING 
, Waterbury 88, Conn. 
“* Anaconda.”” 


Chase Brass & Copper Co., Inc., Water- 


bury 91, Conn. 
du Pont de Nemours & Co., Inc., BE. L, 
a. 187, Arlington, N. J. 


Federated Metals Div. American Smelting 
‘& Refin fining Co., 120 Broadway, N. Y., 


me A 
Handy & Harman, 82 Fulten, New York {, 


N. Y. (Stiver). 
Seymour Mfg. Ce., Seymour, Cena. 


ARC WELDERS. See Welding Equip- 
ment. 


ARMATURE TWINE. See Cord and 
Twine. 


ASBESTOS SLEEVING. See Sleeving 
and Tape, Asbestos. 


ATTACHMENT PLUGS. See Plugs 
and Oaps. 


ATTENUATORS. See Resistors, 
Instrument and Radio. 


BALANCING MACHINES 
— Mfg. Co., Dept. E18, Rock Island, 


BALLASTS, FLUORESCENT LAMP. 
See Fluorescent Lamp Auxiliaries. 


BALLS, BEARING 
— Ball and Bearing Co., Ann Arbor, 
ich. 
SKF Industries, Inc., Front & Erie Ave., 
Philadelphia 32, Pa. 
Strom Steel Ball Co., 186¢ 8S. 54th Ave., 
Cicero 54, DL 


BASES, MOTOR. 
Bases. 


See Motor Slide 


BATTERIES, DRY 
Mallory & Co., Ine., P. R., Indianapolis 6, 
Ind. “Tropical. 


BATTERY ELIMINATORS. See Power 
Supply Units, Rectifier. 


BEADS, BOBBINS and SPOOLS, 
INSULATING. See Plastics-Custom 
Molders & Extruders. 


BEARINGS, BABBITT 
Johnson 


Bronze Co., 570 8. Mill, New 
Castile, Pa. Steel or Bronzed Backed 
Moraine Products Division of General 
Moters, Dayton, Ohio (Steel-Backed). 





BEARINGS, BALL (Miniature) 

Miniature Precision Bearings,  Inc., 
Keene, : 

Norma- Hoffman ‘Bearings Corp., Dept. H, 
Stamford, Conn. 


BEARINGS, BALL and ROLLER 
(Radial and Thrust) 

Fafnir Bearing Co., New Britain, Conn. 

a Bearings Co., Inc., Poughkeepsie, 


ieee ‘Ball and Bearing Co., Ann Arbor, 
Mich 

McGill “Mfg. Co., Inc., Valparaiso, Ind. 

New Departure Division of General 
Motors, Bristol 1, Conn. 

Norma-Hoffman Bearings Corp., Dept. H, 
Stamford, Conn. ““Cartridge.’’ 

SKF Industries, Inc., Front & Erie Ave., 
Philadelphia 32, Pa. 

Timken Roller Bearing Co., 
Ohio. 


BEARINGS and BUSHINGS, BRONZE 


Canton 6, 


Chase Brass & Copper Co.. Inc., Water- 
bury 91, Conn 

Chrysler Corp., “Amplex Div., Detroit 31, 
Mich. 

Johnson Bronze Co., 570 8. Mill, New 
Castle, Pa. (Bronze on Steel) ““Leadoyl.” 


= & Co., Inc., P. R., Indianapolis 6, 

nd. 

Moraine Products Division of 
Motors, Dayton, 

Morganite, Inc., 


General 
Ohio. 
3302-48th Ave., Long 


Island City 1, N. Y. 
National Formetal Co., Ine., 6611 Metta 


Ave., Cleveland 14, ‘Ohio. 


BEARINGS AND _ BUSHINGS, 
LUBRICANT-RETAINING (Pow- 
dered Metal) - 

— Corp., Amplex Div., Detroit 381, 

cn. 

Johnson Bronze Co., 570 Mill. New Castle, 


Pa. 
Moraine Products Division of General 
Motors, Dayton, Ohio. 
Moulded Metals Co., Inc., 32 Sunset Ave., 
Watertown, Conn. 
BEARINGS AND BUSHINGS, NON- 
METALLIC 
General Electrie Co. Plastics Div., 


Chemical Dept., Section I-15, 1 Plastic 
Ave., Pittsfield, Mass. ‘“Textolite.” 
National Vulcanized Fibre Co., Wilming- 

ton 99, Del. 
Richardson Co., Park, Ml. 
“*Insurok.”’ 
Westinghouse Electric Corp., P.. O. Box 
868, Pittsburgh 30, Pa. 


Melrose 


BEARINGS, FLEXIBLE (Rubber- 
backed) 
Lord Mfg. Co., Erie, Pa. 


BEARINGS, NEEDLE 
McGill Mfg. Co., Inc., Valparaiso, Ind. 


BELLOWS, METALLIC 
Clifford Mfg. Co., 568 E. First, Boston 27. 
Mass. “*Hydron.”” 


BELT DRIVES. See Drives, V-Belt. 


BENDERS, BRAKES and SHEARS 
(For Die-Less Duplicating) 

O’Neill-Irwin Mfg. Co., 309 Eighth Ave., 
Lake City, Minn. “"Di-Acro.”” 


BERYLLIUM COPPER (Strip and 
Wire) 


(See also Tubing, Beryllium Copper) 
Mallory & Co., Inc., P. R., Indianapolis 6, 


Ind. 
Riverside Metal Co., Riverside, N. J. 


BIMETALS. see Thermostatic 
Bimetals. 

BITS, SCREW AND BOLT. See 
Socket Screw & Wrench Kits. 


BLACKENING COMPOUNDS, METAL 
Mitchell-Bradford Chemical Co., 2446 G 
Main, Bridgeport, Conn. ‘‘Black Magic.”’ 


BLADES, FAN 
Burden Co., 1000 N. Orange Drive, Los 
Angeles 46, Calif. 


Torrington Mfg. Co., 62 Franklin, 
Torrington, Conn. ‘‘Airistocrat.’ 
BLOCKS, TERMINAL. See Strips, 


Blocks and Boards, Terminal. 


BLOWER WHEELS. See Wheels, Fan 
and Blower. 


BLOWERS. See Fans and Blowers 


BOBBINS, COIL. See Coil Cores and 
Forms. 


BOLTS. See Fasteners. 


BOXES, METAL. See Cabinets, Sheet 
Metal. 


BOXES and CRATES, WIREBOUND 
Wirebound Box Manufacturers Assn., 105 
8S. La Salle, Chicago 3, Ill. 


BRAKES, AIR and HYDRAULIC 
Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo 


BRAKES. BENDING. See Benders, 
Brakes and Shears. 


BRASS, BRONZE AND COPPER— 
All Commercial Forms 
(For Wire, See Wire and Cable, Bare) 

American Brass Company, Waterbury 88, 
Conn. ‘‘Anaconda.”’ Also Tobin Bronze, 
Chromium Copper and Selenium Copper 
Alloys). 

Bridgeport Brass Co., Bridgeport 2, Conn. 
(Also ‘“‘Duronze’’ Silicon Bronze and 
Aluminum Alloys). 

Bristol Brass Corp., Bristol, Conn. 


Bunting Brass and Bronze Co., Toledo », 
Ohio —> Bars). 
Chase Brass & Copper Co., Inc., Water- 


bury 91, 
Federated Metals Div. American Smelting 
& Refining Co., 120 Broadway, N. Y., 


N. Y. 

Hussey & Co., C. G., Pittsburgh, Pa. 
Iisco Copper Tube Products, Ine., 
Cincinnati 27, Ohio ae Tubing) 


Johnson Bronze Co., Mill, New 
Castle, Pa. (Bronze Bars). 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

— Mfg. Co., 18 Mili, Waterbury 91, 
onn. 

Superior Tube Co., 2021 Germantown 
Ave., Norristown, Pa. (Copper). 


BRAZING ALLOYS, SILVER 


Baker * Co., Inc., 118 Astor, Newark 5. 
N. 


Callite Tungsten Corp., 547-39th, Union 
City, N. 
Chase Brass & Copper Co., Inc., Water 


bury 91, Conn. 
General Piate Div., Metals and Control» 
Corp., Attleboro, Mass. 
nee & Harman, 82 ae ae York 7 
“Easy-Flo”’ ‘“Sil-F 
i. Co, D. E., Attleboro, Mass 
— Co., Inc., P. R., Indianapolis 


BRAZING- DISCS, RINGS ana 
WASHERS 

American Brass Co., Waterbury 88, Conn. 

Westinghouse Electric Corp., P. O. Bos 
868, Pittsburgh 30, Pa. 


BRONZE. See Brass, Bronze & 
Copper; also Phosphor Bronze. 


BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 

Becker Brothers Carbon Co., 3450 8. 52nd 
Ave., Cicero 50, Ill. “BBB.” 


Morganite, Inc., 3302-48th <Ave., Long 
Island City 1, N. Y. 

Ohio Carbon Co., 12508 Berea Rd., 
Cleveland 11, Ohio. 

Pure Carbon Co., Inc., 440 Hall Ave., 
St. Marys, Pa. 

Speer Carbon Co., St. Marys, Pa. 
“Multifiex.”’ 

Stackpole Carbon Co., St. Marys, Pa 

BUSHINGS 

BEARING. see Bearings and Bushings 
COMPOSITION. see Plastics-Custom 
Molders. 


FIBRE. ‘see Fibre. 

. see Glass, Technical. 
. see Mica. 
PORCELAIN. see Ceramics. 


BUTTONS and CLIPS, SNAP 

FASTENERS 
United-Carr Fastener Corp., Dept. E-1, 
Cambridge, Mass. 


Cuyahoga Spring Co., 10270 Berea Rd., 


Cleveland 2, Ohio. ‘“‘Snap Clip.’’ 

CABINETS, SHEET METAL (Bones 
Chassis, Housings, Panels, Racks. 
Tanks 

Karp Metal Products Co., Inc., 128-80th, 
Brooklyn 32, N. Y. 

Millen Mfg. Co., Ine., James, 150 
Exchange, Malden, Mass. 

Overly-Hautz Co., 11500 Madison Ave., 


Cleveland 2, Ohio. 
Riester & Thesmacher Co., 1256 W. 25th, 
Cleveland, Ohio. 


Worcester Pressed Steel Co., 608 Barber 
Ave., Worcester 6, Mass. ‘‘Presteel.”’ 


CABLE. See Wire & Cable. 


CABLE ASSEMBLIES and 
NESSES. See Cord Sets. 


CAMBRIC, VARNISHED. See Fabrics. 


HAR. 


Insulating. 
CAPACITORS 
Aircraft-Marine Products, Inc., 1504 N. 
Fourth S8t., Harrisburg, Pa. “AMP. 


Capacitron Co., 849 N. Kedzie Ave., Chi 
cago 51, Ill. ‘*Torridol.’’ 


Cornell Dubilier moar Corp., t. 
H-7, South Plainfield, N. J. ‘ipecwee® 
““Dykanol. - 
Deutschmann Corp., Tobe, Canton, Mass 
“Tobe” ‘“Oil-Mites.” 
Electric Auto-Lite Co., Toledo 1, Ohio 
.» Franklinville. 


Electrical Reactance Corp 
By * 


Federal Telephone and Radio Corp., Dept. 


F-116, 67 Broad, New York 4, ’N. Y. 

General Electric Co., Section on % 
Apparatus Dept., Schenectady 5 : 
“*Lestrofilm.’ 


Johnson Co., E. F. Waseca, Minn. 
“eer & €o., Ine., P. B., Indianapolis 6 


Millen Mfg. Co., Ine., James, 150 
Exchange, Malden, Mass. 

Solar Mfg. Corp., 285 Madison Ave., New 
York 17, N. ¥. “‘Superex,” “Bolite.”’ 
Sprague Electric Co., North Adams, Mass 

“Vitamin Q.’’ 


Stackpole Carbon Co., St. Marys, Ps. 


CARBON AND GRAPHITE: (Con 
tacts, Electrodes, Anodes, Bearings 
Discs, Piles, Plates, Plungers. 
Rings, Seals, etc.) 

(See also Brushes, Carbon) 

Becker Brothers Carbon Co., 3450 8. 52nd 


Ave., Cicero 50, Ill. “BBB.’’ 

Morganite, Inc., 3302-48th Ave., Lons 
Island City 1, N. Y. 

Ohio Carbon Co., 12508 Berea Rd., 
Cleveland 11, Ohfo. 

Pure Carbon Co., Inc., 440 Hall Ave., 


St. Marys, Pa. 


Speer Carbon Co., St. Marys, Pa. 


Stackpole Carbon Co., St. Marys, Pa 

CARTONS AND CONTAINERS. 
PACKAGING 

Gair Co., Inc., Robert, 155 E.' 441: 
New York 17, N. Y. 

Gaylord Container Corp., 111 N. 4th 


St. Louis 2, Mo. 


CASTINGS, ALUMINUM 
Die Castings) 

Aluminum Company of America. 
Gulf Bldg., Pittsburgh 19, Pa. 


(See alee 


217% 
“Alcoa * 


CASTINGS: BRASS, BRONZE AND 
COPPER 
sag Bronze Co., 570 Mill. New Castle 
‘a. 
Mallory & Co., Inc., P. R., Indianapolis 6 
Ind. 


Seovill Mfg. Co., 18 Mill, Waterbury 91, 
Conn. 


CASTINGS. DIE. See Die Casting» 
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THERE’S ONE CORRECT 


INDUCTION MOTOR 






> 200 Hp. Induction Motor 


— 25 Hp. Vertical ind. Motor 





Uniform in design from 
NEMA frame sizes 203 to 505. 


BurKE ELECTRIC COMPANY _ ;7: w. 12th st. ERIE, PA. 


UNIVERSAL SINGLE PHASE 
MOTORS MOTORS to |; HP 
1/50th to 114 HP 
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GEN. to 1000 Kw. 10 TYPES 


> 400 Hp. Vertical ind. Motor Ga 200 Ho. Squirrel Cage Vertical a 300 Hp. 4-Speed Squirrel Cage 
ind. Motor Ind. Motor 


® 250 Hp., 1800 r.p.m. ind. Motor @# 30 Hp. Splash-proof ind. Motor 40 Hp. Fan Cooled ind. Motor 





and now BUR 4 E’S thw Gibvction Motor 


Series ‘‘D’’ NEMA Frame Sizes 203 to 505 


Burke’s new line of Drip-Proof Induction Motors follows our traditional policy 
of designing to generous proportions. We have achieved the utmost from NEMA 
frame standards utilizing over 30 years experience with welded steel plate frame 
construction. We have not tried to confine component parts into minimum space. 
As in all Burke motors we have designed for a generous factor of safety. 


These Series ‘‘D”’ Motors on exhaustive tests in our plant have fully justified our 
generous-proportion-theory. They run exceptionally cool over extended periods of 
service. Note above that cooling air enters at each end below the centerline in- 
duced by rotor fan action, and is deflected up and down and around motor wind- 
ings through large side openings between feet and below the center-line—no 
chance for recirculation. Here ample interior space for air-flow contributes to 
cool running. 7 


Write for Bulletin D-1 


SYNCHRONOUS TERMINAL D.C. MOTORS M-G SETS HIGH CYCLE 
MOTORS to 1500 HP BLOCKS te 1500 HP to 1000 Kw. M-G SETS— 


GEN. to 1000 Kw. 7 STD. SIZES 


wal 








The HEYCO insulating strain relief bushing locks 
the cord set to the appliance ond prevents wire 
failures and short circuits. HEYCO is designed to 
absorb cord pull, push and torque. It eliminates 
strain on terminals. 


Improve the appearance of your product. Increase 
the life of your appliance. Build customer goodwill, 
today. Send cord size and type, wire hole diameter 
and thickness of housing for test samples. - 


HEYMAN MANUFACTURING 
COMPANY 
500 Michigan Avenue Kenilworth, N. J- 











CASTINGS, GRAY IRON 

Electric Auto Lite Co., Port Huron, Mich. 

Wheland Co., The, Foundry Div., Chat- 
tanooga 2, Tenn. 


CASTINGS, MAGNESIUM *s 

American Magnesium Corp., Subsidiary of 
Aluminum Company of America, 1715 
Gulf Bldg., Pittsburgh 19, Pa. ‘‘Mazio 


CASTING, PRECISION (Lost-Wax 
Process) 

International Nickel Co., 67 Wall, New 
¥ 5, . Y. (Niekel and Alleys: 
“Inco”’ “‘Inconel’’ ‘‘Monel.”* 


CATHODE RAY TUBES. See Tubes. 
Cathode Ray. 


CEMENT, CERAMIC 

Sauereisen Cements Co., 1642 Sharpsburg, 
Pittsburgh 15, Pa. 

Titanium Alloys Mfg. Co., 111 Broadway. 
New York, N. Y. “TAM.” 


—: INSULATING AND SEAL- 
IN 
Bakelite Corp., Unit of Union Carbide 4 


Carbon Corp., Dept. 45, 30 E. 42nd, 
Y 


New York 17, N. Y. 
General Electric Co., Sectfon RIMA-678, 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 


CEMENTS, LIQUID 
— Co., 305 Franklin, Boston 10, 
38. 


CENTRIFUGAL CASTING 
MACHINES 

H R Engineering Laboratories, 104 Cellar 
Ave., New Hyde Park, N. Y. 


CERAMICS 
Electrical Poreelain (A) 
Refractory Porcelain (B) 
Steatite (Lava) (C) 
Zircon Porcelain (D) 


Akron Porcelain Co., 2725 Cory Ave., 
Akron 14, Ohio (A). 

American Lava Corp., Chattanooga 5, Tenn. 
““AlSiMag’’ (C). 

Ceramic Specialities Co., 444 W. Sixth, 
East Liverpool, Ohio (A). 

Colonial Insulator €o., 907 Grant, Akron 
11, Ohio (AB). 

— Electric Porcelain Co., Macomb, 
Ti (A) 

Knox Porcelain Corp., Knorville 1. 
Tenn. (A). 

Louthan Mfg. Co., 2000 Harvey Ave., 
East Liverpool, Ohio (A). 

New Jersey Porcelain Co., New York Ave. 
& Plum, Trenton 5, N. J. 

Plastic Insulator Co., Inc., 369 - apeae 
Ave., New York 17, N. "y. (ac 

Porcelain Produots, Ine., 1241 W. | 
Findlay, Ohio (A). 

Square D Co., 6060 Rivard, Detroit 11. 
Mich. (A). 

Star Porcelain Co., 41 Muirhead Ave., 
Trenton 9, N. J. (ABC). 

Steward Mfg. Co., D. M., Chattanooga 1, 
Tenn. “‘Lavite’’ (C). 

Stupakoff Ceramic Mfg. Co., Latrobe, Pa. 
“Insulcon”’ (B). 

Titanium Alloy Mfg. Co., 111 Broadway, 
New York, N. Y “TAM"’ (D). 

Universal Clay Produets Co., 1540 E. 
First, Sandusky, Ohio. (A). 


CHOKES 
nave Reactance Corp., Franklinville, 


N. 

Federal Telephone and Radio Corp., Dept. 
F-116, 67 Broad, New York 4, N. Y. 

Johnson Co. E. F., Waseca, Minn. 

Millen Mfg. Co., Inc, James, 150 
Exchange, Malden, Mass. 

— Co., 4804 Flournoy, Chicago 


CHROME NICKEL ALLOYS. See 
Resistance Alloys. 


CIRCUIT BREAKERS 

Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. ‘‘Noark.’’ 

General Electric Co., Section E 668- 55, 
Apparatus Dept., Schenectady 5, N. Y. 
Heinemann Electric Co, 99 Plum. 
Trenton, N. J. ‘““HECO.” 

Trumbull Electric Mfg. Co., Plainville, 


Conn. 
Westinghouse Electric Corp., P. O. Bor 
869, Pittsburgh 30, Pa. “‘De-ion.’’ 


CLAMPS, GROUND 
Ilsco Copper Tube & Products Co., 
Cineinnati 27, Ohio. 
Trico Fuse Mfg. Co., 20948 N. 5th, 
Milwaukee 12, Wis. 


CLAMPS, HOSE 
Garrett Co., Ine Geo K., 1421 
Chestnut, Philadelphia 2. Ps 


CLAMPS, TEST 
Chase Brass & Copper Co., Inc., Water 


Mfg. Co., 2948 N. 5th 
Milwaukee 12, Wis. 


CLEANING COMPOUNDS 

Mitchel)-Bradford Chemical Co., 2446 G 
Main, Bridgeport, Conn. 

Oakite Products, Inc., 18 H Thames 
New York 6, N. ¥ 


™' IPS, SNAP. See Rings, Retainer 
anata 


CLOTH, ELECTRICALLY CONDUC- 
TIVE 
See Fabrics, Electrically Conductive. 


CLOTH, INSULATING. See Fabrics. 
Insulating. 


CLOTH, TRACING. See Tracing 
Cloth & Paper. 


COATINGS, PROTECTIVE 

Bakelite Corp., Unit of Union Carbide @ 
Carbon Corp., Dept. 45, 30 E. 42nd, 
New York 17, N. Y. 

Puritan Co., Inc., 577 Lyell Ave., 
Rochester 6, N. Y. 


COAXIAL CABLE. See Wire and 


Cable, Insulated. 


COIL CORES AND FORMS. (See alse 
Ceramics; Tubing, Paper) 

Millen Mfg. Co., Inc., James, 150 
Exchange, Malden, Mass. 

Paramount Paper Tube Corp., 612 La- 
fayette, Fort Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, Ill. 

Stackpole Carbon Co., St. Marys, Pa. 
(Screw-Type, Molded Iron). 


COILS and WINDINGS 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

ambridge Thermionie Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Coto-Coil Co., Inc., 65 Pavilion Ave., 
Providence 5, K. L 

Dano Electric Co., 98 Main, Winsted 
Conn 

Davis & Co., Inc., Dean W., 1006 First 
Kentland, Ind. 

Dinion Coil Co., Calendonia, N. Y. 

Electric Auto-Lite Co., Port Huron, Mich 

Electrical Reactance Corp., Franklinville 
. a 

Federal Telephone and Radio Corp., Dep' 
F-116, 67 Broad, New York 4, N. Y 

Gamma Electric Co., 1523—4lst, Brook- 
lyn 18, N. Y. 

General Electric Co., Section E668-55, 
Apparatus Dept., Schenectady 5, N. \ 

Gramer Company, 2734 N. Pulaski Ro» 
Chicago 39, Ill. ‘*Graeoil.’’ 

Nothelfer Winding Laboratories, 11 Albe 
marle Ave., Trenton 3, N. J “NWI 

Solar Electrie Corp., Warren. Pa. 


COIL WINDING MACHINES 
Universal Winding Co., P. 0. Box 1605 
Providence 1, R. I. 


COMMUTATORS 

Hillsdale Commutator Co., Hillsdale, Mict. 
Homer Commutator Co., Hillsdale, Mich 

Kirkwood Commutator Co., 1345 Carnegie 
Ave., Cleveland 15, Ohio. 

Nippert Electric Products Co., 1759 W 
Mound, Columbus 16, Ohio “‘Nepro™’ 

Toledo Standard Commutator Co., 224? 
Smead Ave., Toledo 6, Ohio. 


COMMUTATOR SAWS and SLOTTERS 

Hullhorst Micro Tool Co., Div., Toledo 
Standard Commutator Co., 2242 Smead 
Ave., Toledo 6. Ohio. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Tl. 


COMPOUNDS, SEALING. See Cemen: 
Waxes and Compounds. 


COMPOUNDS, VARNISH. See Var. 


nishes, Compounds and Resins 


COMPRESSORS, AIR. 
Gast Mfg. Corp., 135 Hinckley, Benton 
Harbor, Mich. (Air Motors). 


CONDENSERS. See Capacitors 


CONNECTORS, WIRE & CABLE 

Aircraft-Marine Products, Inc., 1504 N 
Fourth, Harrisburg, Pa. ““AMP.*’ 

Alden Products Co., Brockton 64P, Mass. 
(Miniature). 

American Brass Co., Waterbury 88. Conn. 

Burndy Engineering Co., Inc., 107 Bruck 
ner Blvd., New York 54, WN. Y. 
“Hydent.”” ‘‘Hylink,’’ ‘‘Hylug.” 

Chase Brass & Copper Co., Inc., Water 
bury, 91, Conn. 

Federal Telephone and Radio Corp., Dept 
F-116, 67 Broad, New York 4, N. Y 

General Electric Co., Section Y-52-822. 
Appliance & Merchandise Dept., Bridge 
port 2, Conn. 

Ideal Industries, Inc., 1008 Park Ave 
Sycamore, Ill. 

Copper Tube & Products, Inc 

Cincinnati 27, Ohio. 

Johnson Co., E. F., Waseca, Minn. 

Krueger & we Third & Vine Sts 
Cincinnati 2, Ohio. 

Millen Mfg. Co., -- James, 150 
Exchange, Malden, Mass. 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo, 

Solar Electric Corp., Warren. Pa. 

ee Electric Mfg. Co., Plainville 


CONTACTORS. MAGNETIC. See 
Relavs & Contactors. 


CONTACTS AND CONTACT POINTS 
Beer Co., Ine., 118 Astor, Newark 5. 


ELECTRICAL MANUFACTURING 


TT aa aaa 





EQUIPMENT THAT SUPPORTS 
age MLM MILL A 


Probably there’s not a solenoid problem in the entire 
range that Davis has not solved—in more than 30 years 
of manufacturing experience—concentrated and special- 
ized engineering—and up-to-the-minute facilities. Two 
large, most modern plants enable us promptly to fill all 
orders, large or small. 


JHVIS-“MAD 


D.W.D. Laminated Solenoid No. 2861 
Push-Pull Type. %”’ stroke. Ask for 
Bulletin 


To Your Specifications 


DESIGN ENGINEERS are cordially invited to submit their needs 

7 for any application, to Davis, without obligation. AC and DC 

types. Standard 134” x 136” up. Strokes from 5%” to 12” 

Send B/P, specifications delivering up to 35 Ibs. at end of stroke. All sizes designed for 
or samples for constant or intermittent duty, any commercial voltage. 


prompt estimate. Also Coils, Coil Assemblies, Kickers, Transformers, Coil 
Windings for every purpose. Ask for Catalog. 
D.W.D. Laminated Solenoid No. 2923 


TNS ALY. Ae an Fee 


1006 FIRST STREET + KENTLAND, INDIANA®* CHICAGO and KENTLAND 


SCREW MACHINE PRODUCTS 


AND 
METAL SPECIALTIES 


Modern plant equipped to 
produce accurate work in 
all metals. 


Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 


70-82 Baker Street Save time and save money 
Providence, Rhode Island with 


Flexo Wire and Cable 


... the hand-tailored wire and cable 





with amazing built-in Controlled 
Flexibility. 

FLEXO is especially designed to 
meet your own individual needs . . . 
giving you a stronger and more ver- 
satile uninsulated electrical conductor. 


Our engineering department is pre- NO OBLIGATION IF YOU 
pared to work with you. WRITE FOR OUR CATALOG 58 


FLEXOWIRE COMPANY 


70 WEST FIRST ST. — OSWEGO. NEW YORK 


AUGUST 1947 





















E-M-C #1001 BALL BEAR- 
ING MOTOR COOLS THE REC- 
TIFYING ELEMENT IN NEW 
me dl 





































FAST CHARG- 
ING of auto bat- 
teries without re- 
moval or discon- 
necting is handled 
safely and auto- 
matically with this 
new “CHARGA- 
LYZER” — product of the McColpin-Christie Corp., 
Ltd., of Los Angeles, Cal. The “CHARGALYZER” 
makes a full individual cell analysis in 30 seconds and 
requires only 30 to 45 minutes to recharge the battery. 


CHOICE of E-M-C Fractional H.P. Motor No. 1001 
for the rectifier cooling fan in the “"CHARGALYZER” 
was based upon: the need for utmost dependability 
and precision engineering in all the operating parts 
comprising the unit. 









E-M-C’s staff of experimental engineers will welcome 
the opportunity to study and recommend the proper 
type of fractional h.p. motor to meet your specialized 
requirements. Send us your prints and specifications. 












Fractional H. P. Motors Up To 1/15 H.P. For All Industries 





ELECTRIC MOTOR CORP. 


Division of Howard Industries 
RACINE, WISCONSIN 


TRADEMARK 










CUSTom.puy raacrionAl WP. WOTORS FORALL INDUsTpy 
















| 
| 
| Makepeace Co., 


| Brainin Co., 
| 18, N 


| Callite Tungsten Corp., 


C. 8., 283 Spring, New York 
547-39th, Union 


City, N. J 
Fansteel Metallurgica: Corp., North 
Chicago, Ill. ‘‘Fasaloy”’ “Pastel.” 


General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 

Gibson Electric Co., 9349 “Frankstown Ave. 
Pittsburgh 21, Pa. “Gibsiloy.’’ 

D. E., Attleboro, Mass. 
(Bar Contact ye’ 

—e = Co., Inc., P. BR., Indianopolis 


gtesinete Carbon Co., St. Marys, Pa. 
Wilson Co., H. A., 105 Chestnut, Newark 
5. N. J. ‘‘Wilco.”’ 


CONTACTS, 
Graphite. 


CARBON. See Carbon & 


CONTACTS, HEATER PLUG and TAP 
Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. “‘Heyco.” 


CONTRACT MANUFACTURING 
Aj Goods Mfg. Co., Manitowoc, 


Boehme, Inc., H. O., 915 Broadway, New 
York 10, N. Y¥. 
National —_ Co., 170 E. 131st, Cleve 
land 8, Ohi 
| Scovill Mfg. Co., 18 Mill, Waterbury 9! 
Conn. 


| Federal Electric 


Master 


Wenco Mfg. Co., 
Chicago 22, Ill. 


1134 West Hubbard 


| CONTROLLERS, MOTOR 


Allen-Bradley Co., 
Milwaukee 4, Wis. 
Arrow-Hart & Hegeman Electric Co., 
103 Hawthorne, Hartford, Conn. 
Euclid Electrie Mfg. Co, 1885 Chardon 
Road, (Euclid) Cleveland 17, Ohio. 
Products Co., 50 Parts, 
Newark 5, N. J. 
General Electric Co., Section E668-55, 
Apparatus Dept., Schenectady 5, N. Y. 
Electric Co., Dayton 1, Ohio 
(Magnetic Starters). 


1816 8. Second, 


R-B-M Division, Essex Wire Corp., Dept. 


| Robertshaw Thermostat Co., 


| a. 
| Spencer Thermostat Co., 


D-8, Logansport, Ind. 
Square D Company, 4041 N. Richards, 


Milwaukee 12, Wis. 


Struthers-Dunn, Inc., 146-150 N. 13th, 
Philadelphia 7, Pa 

a Electric Mfg. Co., Plainville, 
onn. 

Ward Leonard Electric Co., 34 South, 


Mount Vernon, N. Y. 
Westinghouse Electric Corp., P. O. Bor 
869, Pittsburgh 30, Pa. 


CONTROLS, FLOAT and LIQUID 
Level. See Switches. 


CONTROLS, PHOTOELECTRIC. See 
Photoelectric Cells and Tubes. 


CONTROLS, PRESSURE and TEM- 
PERATURE 


See also Relays; Switches; Thermo 


1316 8. Second, 


stats. 
Allen-Bradley Co., 
Milwaukee 4, Wis. 
Barber-Colman Co., Rockford, TL 
Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 
Brown Instrument Co., = Wayne Ave., 
a it Pa. 
Fenwal, Inc., 5 1 Pleasant, Ashland, Mass 
““Thermoswiteh.’ 
General Electric Co., Section E638-55, 
Apparatus Dept., Schenectady 5, N. Y. 
Jefferson Electric Co., Bellwood, IIl. 
Mercoid Corp., 4213 Belmont § Ave., 
Chicago 41, Ill. 
Minneapolis- Honeywell 
2685 Fourth Ave., 8., 
Minn. 


Regulator Co. 
Minneapolis 8 


Youngwood 


108 Forest S8t., 
Attleboro, Mass. 

Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 

Ward Leonard Eleetrie Co., 84 South 8t., 
Mount Vernon, N. Y. 


CONTROLS, REMOTE. See Push 
Button Stations; Relays and Oon- 
tactors; Switches. 


CONVERTERS, ROTARY. 
See Motors & Generators. 


COPPER. See Brass, Bronze and 
Copper. 

COPPER, BERYLLIUM. See Beryl- 
lium Copper. 


| CORD, FLEXIBLE CONDUCTOR. See 


Wire and Cable. 


CORD SETS 


Accurate Insulated Wire Corp., 28 Fox, 
| New Haven, Conn. “Acewire’’ 
| Alden Products Co., Brockton 64P, Mass. 
American Electrical Heater Co., Detroit 
2, Michigan 
Belden Mfg. Co., 4633 West Van Buren, 
Chicago 44, Til. 
Cornish Wire Co., Inc., 15 Park Row, 
New York 7, N. Y. ‘“‘Corwico’’ 
General Electric Co., Section Y52-822, 


Appliance & Merchandise Dept., Bridge- 
port 2, Conn. ‘Wlamenol’’ 


ELECTRICAL MANUFACTURING 


Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 

Paranite Wire & Cable Div., Essex Wire 
Corp., Fort Wayne 6, Ind. 

Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 

Plastic Wire & Cable Corp., 405 E. Main, 
Jewett City, Conn. ‘‘Plastic-on’’ 

R. I. Appliance & Cordset Co., 195 
Weeden, Pawtucket, R. IL. 

Royal Electric Co., Inc., Pawtucket, R. I. 

United States Rubber Co. » 1230 Avenue ef 
the Americas, New York 20, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CORD, RESISTANCE LINE. See Re 
sistance Line Cords 


CORD and TWINE, ARMATURE and 


COIL 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill 

Mica Insulator Company, ~— 24, P. O. 
Box 1076, Schenectady 1, Zz. 

Mitchell-Rand Insulation ée., Ine., 5) 
Murray, New York 7, N. Y. 


Westinghouse Electric Corp., P. O. Boz 
868, Pittsburgh 30, Pa. 

CORES, COIL. See Coil Cores and 
Forms 


CORES, POWDERED IRON. 
Powdered Metal Products 


CORES, REFRACTORY. See Ceramics 


CORES, TRANSFORMER 
Westinghouse Electric Corp., P. ®. Bo 
868, Pittsburgh 30, Ps. “‘Hipersil. - 


CORK and CORK COMPOSITIONS 
Armstrong Cork Co., 9508 Arch, Lancaster, 
Pa 


See 





COTTON SLEEVING. See Tubing 
and Sleeving. 

COUNTERS 

Bristol Company, 153 Bristol Rd., Water 
bury 91, Conn. 

National Acme Co., 170 E. _131st, Cleveland 
8, Ohio. “ Chronolog,”” ““Nameo.’” 

Veeder-Root, Inc., Dept. 687, Hartford 2, 


Conn. ‘‘Countrol.”’ 


COUPLINGS, FLEXIBLE 
— Products Corp. 216 E. Michi 


Michigan City, Ind. 
Lord Mfg. Co. Erie, Pa. (Bonded Rubber) 
Lovejoy Flexible Coupling Ce, 5049 W 


Lake, Chicago 44, IIL 


CRYSTAL UNITS, QUARTZ 

Cambridge Thermionie Corv.. 458 Concord 
Ave., Cambridge 38, Mass. 

Federal Telephone and Radio ? Dept 
F-116, 67 Broad, New York es 


CUPRO NICKEL. See Nickel. 


CUSTOM MOLDERS. See Plastics. 
Oustom Molders and Extruders. 


DECALCOMANIAS 
Meyercord Co., Dept. 7-5, 5323 W. Lake, 
Chicago 44, Til. 


DIALS, PANEL and INSTRUMENT 

Etching Co. of America, 1520 Montane 
Dept. E 8, 

Hopp Press, Inc., 
ee 


Chicago 14, Ill. 

460 W. 34th, New York 
Millen Mfg. Co., Inc., 150 Ex 
change, Malden, Mass. 


DIAL LIGHT ASSEMBLIES. 
Lights, Pilot & Indicator. 


DIE CASTINGS 

Aluminum Co. of America, 2179 Gulf 
Bidg., Pittsburgh 19, Pa. (Aluminum.) 

Electric Auto-Lite Co., Toledo 1, Ohio. 
(Aluminum & Zinc.) 

Madison-Kipp Corp., 214 Waubesa, Madi- 
son 4, Wis. (Aluminum & Zine.) 

New Jersey Zine Co., 160 Front, New 
York 7, N. Y. (Zine Die Casting 
Alloys.) “i oe 


DIE CASTING MACHINES 

Hydraulic Press Mfg. Co., 1004 Marion 
Rd., Mount Gilead, Ohio. 
Lester-Phoenix, Inc., 2635 Chureh Ave., 
Cleveland 13, Ohio. 


DIELECTRIC HEATING UNITS. See 
High Frequency Heating Units. 


James, 


DIES, LAMINATION 
PERFORATING 
Toledo Standard Commutator Co., 2242 
Smead Ave., Toledo 6, Ohio 

Whistler & Sons, Inc., 8S. B., 752 Military 
Road, Buffalo 17, N. Y. (Adjustable 
Perforating.) 


and 


DISCS, BRAZING. See Brazing Discs. 
DIVIDERS, VOLTAGE. See Resistors. 


DRAFTING — and 
MATERIAL 
Keuffel & , Esser Co, Hoboken, N. J. 


P 
Post Co., Frederick, 3650 N. Avondale 
Ave., Chicago 18, Ill. 
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BACK TO 
NORMAL 
DELIVERIES! 


If you need springs or wire forms up to ” 
wire size, or screw machine products up to 
1%", send us your orders. We will schedule 
them for prompt delivery. 


As a “completer” of other people’s assem- 
blies, we obligate ourselves to match quality 
with quality construction. This insures an 
evenly “balanced” product that sells readily, 
serves well, makes it tough going for your 
competition! Let's get together. 


PECK 


SPRINGS & SCREW MACHINE PRODUCTS 
eee 
THE PECK SPRING COMPANY 12 GROVE AVENUE PLAINVILLE, CONN., U. S. A 
’ ° + ° 








SPEEDCRAFT | 


STRIPPERS 


ore the rich results of 20 =e 5 
aoe Wire Stripping Me. oll 
"Gitoue problems of mony || WIRE CONNECTIONS 


large ae well known pro- 


ducers everywhere—in War —~ 

and in Peace. th Sy LAR 
Every SPEEDCRAFT repre- —- ad 

sents a pledge to develop 
to the utmost the durabil- 
ity and usefulness of con- 
struction and design, and 
the speed cnd quality of 
production. 


Write tor complete information — sending wire samples — no obligation. 
WIRE STRIPPER ee 'E. Cleveland, Ohic 










MR. SCRU.-IT. 
. fede Mark Reg.) 
























Solar SCRU- ITS are used for permanent wire con- 
nections or “roughing in’ without tape, solder, flame 
or tools. They form mechanically and electri cally effi- 
cient joints and are easi ily removed when required. 
Speed up work, make wiring easier and better—with 
economical SCRU- IT Wire Connectors 


* STRIP ENDS! 
pr aaa 


444 se 


ED wars‘it with Scru-mts: 


WRITE TODAY FOR BAYH) 9-3 seats boing 
DATA SHEET 



















101 USES: 


@ Fixtures 

®@ Conduit Boxes 
@ Fuse Boxes 

® Motor Connections 
®@ Light Switch Boxes 
®@ Lighting Devices 

® Radio Equipment 
@ Transformers 

@ Circuit Breakers 
@ Switch Controls 






HIGHEST QUALITY 
FOR 48 YEARS 


Kester engineers will gladly 
assist you in working out any 
flux or solder problem. Write 
fully, without obligation. 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago 39, lilinois 
Eastern Plant: Newark, N.J. Canadian Plant: Brantford, Ont. 







































ae Laboratories 
c. Approved 






WARREN PENNSYLV 


AUGUST 1947 










UNIMAX 


PRECISION SWITCHES 


















DIRECT-ACTING 
HINGED-ARM 
ADAPTAPLATE 
























REVERSE-ACTING 
HINGED-ARM 
ADAPTAPLATE 









































_ arm meets re- 2 aoaeraased 
quirements for very low (7% BELT 
operating force in precisian~ att 
switching. Its sensitivity to 








The reverse-acting hinged- 
arm Adaptaplate provides- 
the advantage of long over- 
‘travel with flat force gradient 
aeapeasent of switch char- 








The torque of balanced helical the 
operating pin depressed for the “normal” contact 









“For ready adaptation of these Unimax switches 
to diverse requirements, hinged-arm Adapta- 
" plates are also available with leaf springs of 
- different lengths and shapes, either with or 
“without rollers. Interchanging Adaptaplates 
does not alter the uniform operating character- 
sdstics of the basic Unimax switch. (Hinged- 
-arm Adaptaplates require longer operating 
_. pins, hence they are not interchangeable with 
. the primary ee 





















* “Reaister your name 
receive Unimax 
ate sheets as issued. 


Write address below. 


UD te ec 


A SUBSIDIARY OF THE W. L. MAXSON CORPORATION 
460 WEST 34th ST., N.Y.1, N.Y. 





Use the Unimax De- 
sign Kit to solve your 
precision switch prob- 
lems.WRITE TODA A 


















DRAWN METAL SHAPES. (See also 
Stampings. ) 

Electric Auto-Lite Co., Toledo 1, Ohio. 

— Mfg. Co., 18 Mill, Waterbury 91, 


‘onn. 

Whistler & Sons, Inc., 8S. B., 752 Military 
Read, Buffalo 17, N. Y. 

Worcester Pressed Steel Co., 608 Barber 
Ave., Worcester 6, Mass. **Presteel.”’ 


DRIVES, ELECTRONIC 

General Electric Co., Section E668-55 
Apparatus Dept., Schenectady 5, N. Y. 
“Thy-mo-trol.”’ 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Road, Cleveland 10, Ohio. ‘‘V-S.’’ 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. ‘‘Mototrol.’’ 


ORIVES, M-G VARIABLE SPEED 

Unimax Switch Ss eee 460 W. 84th. 
New, York 1 i 

ORIVES, V-BELT 


Dayton Rubber Mfg. Co., Dayton 1, Ohio 
Goodrich Co., B. F., Dept. EM-17, Akron, 


DUPLICATING MACHINES, 
LESS. See Benders, 
Shears. 


DYNAMOTORS. See Motors and Ger- 
erators. 


ELECTRICAL SHEETS. See Steel, 
Electrical. 


“eo RESISTANCE 
WELDIN 
Mallory & 4 
Ind. 


ELEVATORS, PORTABLE 


DIE- 
Brakes « 


Inc., P. R., Indianapolis 


West Bend Equipment Corp., 238 Water, 
West Bend, Wis. 
ENAMELING SHEETS. See Steei— 


Commercial Forms & Grades 
ENAMELS. - See Lacquers 


EXPRESS SERVICES 
Air Express Div., Railway Express Agency, 
230 Park Ave., N. Y. 17. N. Y. 


EYELETS 
American Brass Co., 
**Tru-Flange.’’ 
Scovill Mfg. Co., 
91, Conn, 
FABRICS, ELECTRICALLY CON- 
DUCTIVE 

Pacific Mills, Industrial Fabrics Dept., 
214 Church, New York 13, N. Y. 
(Sheets & Tapes) 


FABRICS, INSULATING (Sheets and 

Tapes) 
Fiber-Glass, Varnished Cambric, Cot- 
ton, Linen, Silk, etc. (see also Tubing 
and Sleeving, Braided Fabrics; Tape 
and Sheeting, Synthetic Resin) 

Acme Wire Co., — Dixwell Ave., New 
Haven 14, 

Brand & Co., Wiiliam, 276 Fourth Ave., 
New York 10, N. Y¥. ‘Turbo.’ 

General Electric Co., Section RIMA-678, 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 

Holliston Mills, Ine., Norwood, Mass. 

Husite Div., The Huse Liberty Mica Co., 
171 Camden, Boston 18. Mass. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Insulation Manufacturers Corp., 565 W. 

Irving- 


Waterbury 88, Conn 


18 Mill, Waterbury 


Washington Bivd., Chicago 6, Il. 
{rvington Varnish & Insulator Co., 
ton 11, N. J. “‘Fibron.” 
Mica Insulator Co., Dept. 24, P. O. Box 
ate. Schenectady 1, N. Y. ‘“Empire,’’ 


Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
“*Natvar.”” 

New Jersey Wood Finishing Co., Wood- 
bridge, N. J. “‘Varslot,” “‘Vartex.” 
Owens-Corning Fiberglas Corp., Dept. 866, 

Toledo 1, Ohio. ‘‘Fiberglas.’’ 

Westinghouse Electric Corp., P. 0. Bo: 

868, Pittsburgh 30, Pa. ‘‘Tuffernel.”’ 


FAN BLADES. See Blades, Fan. 
FANS & BLOWERS 


Heinze Electrie Co., 685 Lawrence, 
Lowell, Mass. 
Robbins & Myers, Ine., .Motor Div., 


Springfield, Ohio. 

Signal Electric Mfg. Co., 
Mich. 

Smith Mfg. Co., Ine., JE. A., 250 Davis, 
Rochester 2, N. ¥. “‘Fasco,” ‘‘Pilot.” 


FASTENERS (Bolts; Pins; 
Rivets; Screws; Washers) 


BOLTS and NUTS 

Machine Bolts and Nuts (A) 

Stove Bolts (B) 

Self-Locking Nuts (C) 

Sheet Metal, Lock Spring Assembly 
Nuts (D) 

Screw Thread Inserts (E) 

Headed and Rolled Thread Parts— 
Studs, ete. (Cold Upset) (F) 


Menominee, 


Nuts; 





ELECTRICAL MANUFACTURING 


Aircraft Screw Préducts Co., Inc., 
35th, Long Island City 1, N. ¥. 
Thread,’’ ‘‘Heli-Coil’’ (AE) 

Allmetal Screw Products Co., Dept. EL, 
33 Greene, New York 13, N. Y. (A) 

American Screw Co., Providence 1, R. 1. 
BF), (Cold Headed Screws) 

Buffalo Bolt Co., North Tonawanda, N. Y. 


(A) 
Chase Brass & Copper Co., Inc., Water- 


bury 91, Conn. (AC) 

Continental Screw Co., New Bedford, Mass. 
(AB) 

Elastic Stop Nut Corp. of America, 
Union, N. J. “‘ESNA”’ (C) 


Electric Auto-Lite Co., -Toledo 1, Ohio. 
(E) 

Harper Co., H. M., 2609 Fletcher, Chicago 
19, Ill. (ABC) 

Holo-Krome Screw Corp., Hartford 10, 
Conn, (A), (Stripper bolts) 

Lamson & Sessions Co., _ W. 85th, 
Cleveland 2, Ohio (AB 

Milford Rivet & Maehine Co. , 871 Bridge- 
port Ave., Milford, Conn. (B) 

National Lock Washer Co., Newark 5. 
N. J. (B) 

New England Screw Co., Keene, N. H. (B) 

Palnut Company, Inc., 66 Cordier, Irving- 
ton 11, N. J. (C) 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. (AB) 

Progressive Mfg. Co., 44 Norwood, Tor 
rington, Conn. (ABF) 

Reed & Prince Mfg. Co., Worcester, Mass 
(A) 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Scovill Mfg. Co., Waterville Screw Prod 
ucts Div., Waterville 48, Conn. (F) 

Shakeproof, Inc., 2501 N. Keeler Ave 
Chicago ‘39, Ili. (BD) 

Thompson- Bremer & Co., 1638 W. Hub- 
bard, Chicago 22, Ill. “‘Everlork’’ (C) 

Tinnerman Products, Inc., 2042 Fulton 
Road, Cleveland 13, Ohio Speed 
Nuts” (D) 

Westfield Metal Products Co., Inc., West- 
field, Mass. 


PINS—Cotter Locking and 


(F); 
Taper (G) 

Allen Meastetturing Co., Hartford, Conn, 
(H) 

Alimetal Screw Products Co., Inc., Dept. 
EL, 33 Greene, New York 13, N. Y. (F) 

Chase Brass & Copper Co., Waterbury 91, 
Conn. (F) 

Driv-Lok Pin Co., 696 W 
Blvd., Chicago 6, Ill. (GH) 

Hubbard Spring Co., M. D., 
Ave., Pontiac 12, Mich. (F) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, Ohio (F) 


Washington 
525 Central 


PRE-ASSEMBLED WASHr+S ano 
SCREWS 


American Screw Co.. 

Central Screw Co., 
cago 9, Ill 

Chandler Products Corp. 1491 
Cleveland 17. Ohio 

Continental Screw Co. New Bedford Mase 

Corbin Screw Div American Hardware 
Corp.. New Britain, Conn 

Lamson & Sessions Co. 1971 W 85th 

eveland 2, Ohio. 

National Lock Co., Roekford, Tl. 

New England Screw Co., Keene, N. H. 

Pheoll Mfg. Co., 5700 W. Roosevelt, Chi 


cago 50, Ill. 

Progressive Mfg. Co., 44 Norwood, Tor 
rington, -Conn. 

Russell, Burdsall & Ward Bolt & Nut Co 
Port Chester, N. Y. 

Bcovill Mfg. Co., Waterville Screw Prod 
ucts Div., Waterville 48, Conn 


Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Til. 


Providence 1 R. 1 
3501 8 Shields. Chi- 


Chardon 


Stronghold Screw Products, Inc., 212 W 
Hubbard, Chicago 12, Ill. 
RECESSED HEAD SCREWS 
Aircraft Screw Products Co., Inc., 47-23V 


85th, Long Island City 1, N. ¥Y. ‘Aero 
Thread.” 
Allmetal Screw Products Co., Dept. EL, 
33 Greene, New York 13, N. Y. 
American Screw Co., Providence 1. R. 1 
Atlantie Screw Works, 85 Charter Oak 
Ave., Hartford 5, Conn. 
Atlas Bolt & Screw Co., 
Cleveland 10, Ohio. 
Central Screw Co., 8501 8. Shields, Chi 
cago 9, Til. 


1130 Ivanhoe 


Chandler Products Corp., 1491 Chardon 
Cleveland 17, Ohio. 
Chase Brass & Copper Co., Inc., Water 


bury 91, Conn. 
Continental Screw Co., New Bedford, Mass 
Corbin Screw Div., American Hardware 
Corp., New Britain, Conn. 


Harper Co., H. M., 2609 Fletcher, Chi 
cago 18, Ill. 
International Screw Co., 9446 Roselawn 


Ave., Detroit 4, Mich. 
Lamson & Sessions Co., 
Cleveland 2, Ohio. 


1971 W. 85th 


Milford Rivet & Machine Co., 871 Bridee 
port Ave., Milford, Conn. 

National Lock Co., Rockford, Il. 

National Lock Washer Co., Newark 5 
N. J. 

National Screw & Mfg Co., 2440 E. 75th 
Cleveland 4, Ohio. 

New England Screw Co., Keene, N. H. 


Parker-Kalon Corp., 200 Varick, New York 
14, N. Y. 

Pawtucket Screw Co. Pawtucket, R. I. 

Pheoll Mfg. Co., 5700 W. Roosevelt, Chi 
cago 50, Ill. 

Reading Screw Co., 

deeou & Prince Mig. Cv., 


Norristewn, Pa. 
Worcester, Mass 



















NEW! 


5Q1 — 250 mil 5-plate stack. 
Va" x12" x7”. Maximum AC 


input 130 volts r.m.s. 










; rectifier 
voltage drop approximately 5 
volts r.m.s. Recommended in- 
put filter capacitor 80 m.f.d. 
Replaces the Rectifier Tube 


in consoles, television sets, 


eae eet aD Hi 


amplifiers, relays and other 





electronic devices. 


Our new bulletin “SELETRON Selenium Rectifiers” 
= soon be off the press. Mail coupon now. 


| SELETRON Div., Radio Receptor Co., Inc. EM 
| 251 West 19th St., New York 11, N. Y. 


| Send me your new bulletin “SELETRON Selenium 


Rectifiers”, without obligation 
3 | 
H | Name Address 
a 
i | Position City 
A ; Company State 


For Impregnating 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 
For Sealing 

Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 


For Dipping 
Coils, Transformers, Condensers. 


For Potting 
Radio Transformers, Light Units, 


COM POUNDS Leading Coils, Condensers. 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and minerals for specific applications. Samples furnished on request. 


BIWAX CORPORATION 
3445 Howard Street SKOKIE, ILL 


ILSCO 


CONNECTORS 





SEAMLESS COLLARS 
MAKE THEM STRONGER 


ALSO: NOTE THESE FEATURES: 


STRONGER CONNECTION .. . because wires 
are wedged into V-bottom 

STRONGER GRIP . . . because top pressure 
bar is serrated 

STRONGER PRESSURE... 
provides more threads. 


ILSCO COPPER TUBE AND PRODUCTS, INC. 


CINCINNATI, OHIO 


because deep boss 
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5Q] 


Selenium Rectifier. 











MINIATURE 





Here’s the 5Q1, the newest SELETRON min- 
iature selenium rectifier — built on aluminum. 


* 

* 

@ 

Check “Shese Features... 

e STARTS INSTANTLY e 
e RUNS COOL 

® 

a 

& 


« BOOSTS PERFORMANCE 

e EASILY INSTALLED 

e WILL NOT BREAK e EACH UNIT FACTORY TESTED 

© TAKES MOMENTARY HEAVY OVERLOADS © HIGH EFFICIENCY ASSURES COMPACTNESS 
e NORMALLY LASTS LIFETIME OF SET 


5Q1 now joins the family of SELETRON miniature 
selenium rectifiers which include the 5P1, 150 mil 5-plate 
stack, 1%6”x1%e"%x%” and the 5M1, 100 mil 5-plate 
stack, 1”x1"x%”’. a 


For maximum efficiency, reliability and service, specify * 
SELETRON miniature selenium rectifiers. 


WRITE TODAY FOR FULL INFORMATION. ADDRESS DEPT. $-44 e 


lr ¥}| 


SELETRON ee 


RADIO RECEPTOR CO. Ine. 


Since 1922 in Radio and Electronics 


251 WEST 19th STREET NEW YORK 11, N.Y 





















SIMPLE and EFFICIENT 


DIRECT DRIVE COUPLINGS 


This exclusive direct drive coupling, with 
rubberized cushion gripped permanently 
by die-cast ends, has no parts to get out 
of order, or to lubricate. Minimizes mis- 
alignment, free end float, and backlash. 
Custom-made for specific job. Lengths 
from 2-1/2” up. Bores 5/16”, 3/8”, 7/16” and 
1/2”. Two million giving satisfactory service. 


Write for sample and further details. 








Te 


TREET 








roo Pert Lh das Bs 
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“Qne Good Turn -or a Million”’ 


ee AO ERE RIOR IS IRR OCR 


%* Here, in expanded plant facilities, GRACOIL Coils and 
Transformers are expertly designed and built to exact speci- 
fications. Plan your next product with GRACOILS. 





LOW VOLTAGE 
TRANSFORMER 


LAYER-WOUND COIL 





“ 





GENERATOR 


FULLY ENCLOSED 
FIELD COIL 


TRANSFORMER 


GRACOIL 


ay else eile) a eae 





Write for New Circular — No Cost— No Obligation 


THE GRAMER COMPANY 


Established in 1935 


Electrical Coils and Transformers 
2734 W. PULASKI RD. CHICAGO 39, ILL. U.S.A. 
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Russell, Burdsall & Ward Bolt & Nut 


ucts Div., Waterville 48, 
Shakeproof, Inc., 2501 N. 

Chicago 89, Ill. 
Southington Hardware Mfg. Co., Southing- 


ton, 

Sterling Bolt Co., 209 W. Jackson, Chi- 
cago 6, TL 

Stronghold Screw Products, 


Keeler Ave. 


Inc., 212 W. 
Hubbard, Chicago 12, Ill. 
Wolverine Bolt Co., 9695 Grinnell, De- 
troit 13, 
RIVETS 
Allmetal Screw Products Co., Dept. EL, 
33 Greene, New York 18, N. Y. 
Aluminum Co. of America, 2178 Gulf 
Bldg., Pittsburgh 19, **Alcoa.”’ 


Buffalo Bolt Co., North Tonawanda, N. Y. 


Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, Ill. 

du Pont de Nemours & Co., Ine., E. 1., 
Dept. F-7, Wilmington 98, Del. (Ex 
plosive) 

Goodrich, B. F., Dept. EMI17, Akron, 
Ohio. “*Rivnut” (Blind) 


Milford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn. 
Progressive Mfg. Co., 44 Norwood, Tor- 


rington, Conn. 
Reed & Prince Mfg. .. Woreester, Mass. 
Russell, Burdsall & Ward Bolt & Nut 


Co., Port Chester, N. Y. 


SCREWS—Cap and Set, Machine 
(H); Self-Tapping (J) 

Allen Mfg. Co., Hartford, Conn. (H) 
Allmetal Screw Products Co., Dept. EM, 
80 Grand, New York 18, N. Y. (H) 
— Screw Co., Providence 1, R. I. 
Bristol Company, 153 Bristol Rd., Water- 

bury 91, Conn 
Buffalo Bolt G.. "North Tonawanda, N. Y. 


(H) 
Cameo Brass .< Copper Co., Inc., Waterbury 


Continental cae Co., New Bedford, Mass. 
“‘Holtite,” “Tap” (HJ) 


Harper Co., H. M., 2609 Fletcher, Chi- 
cago 18, Ill. (HJ) 
a a Screw Corp., Hartford, Conn. 


Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, Ohio (HJ) 

Milford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Comm. (HJ) 

National Lock Washer Co., Newark 5, 


N. J. (HJ) 
New England Screw Co., Keene, N. H. 
Varick, New 


(HJ) 
Parker-Kalon Corp., 200 

York 14, N. Y. (HJ) “‘Gear-Grip”’ 
Progressive Mfg. 44 Norwood, Tor- 

rington, Conn. 
Reed & Prince Mfg. Ce., Worcester, Mass. 


(H) 
Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Scovill Mfg. Co., Waterville Screw Prod- 
ucts Div., Waterville 48, Conn. (HJ) 
Shakeproof, Inc., 2501 N. Keeler Ave., 

Chicago 39, Til. (HJ) 
Standard Pressed Steel Co., Box 594, 
Jenkintown, Pa. ‘‘Unbrako” (H) 


WASHERS—Flat (K); 
Spring (L) 


Allmetal Screw Products Co., Dept. 
33 Greene, New York 13, N. Y. (K) 
Barnes Co., Wallace, Bristol, Conn. (KL) 
Chase Brass & Copper Co., Ine., Water- 

bury 91, Conn. (KL) 
eo Screw Co., New Bedford, Mass. 


Freeway Washer & Stamping Co., 4915 
Grant Ave., Cleveland 5. Ohio (K) 

Garrett Co., Inc., George K., 1421 Chest- 
nut, Philadelphia 2, Pa. (KL) 

Gibson Co., William D. (Div., Associated 
Spring Comp .), 1800 Clybourn Ave., Chi- 


Harper Co., H. M., 2609 Fletcher, Chi- 
cago 18, "mm. (K) 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. (K) 

Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 30, Ill. (KL) 

Lamson & Sessions Co., 1971 W. 5th, 
Cleveland 2, Ohio (KL) 

National Lock Washer Co., Newark 5, 
N. J. “Kantlink” (L) 

Palnut Company, Inc., 66 Cordier, Irving- 
ton 11, N. J. (L) 

Quadriga Mfg. Co., 215 W. Grand Ave., 
Chicago 10, Ill. (KL) 


Lock and 


EL, 


Raymond Mfg. Co., Div., Associated 
Spring Corp., Corry, Pa. (KL) 
Shakeproof, Inc., 2501 N. Keeler Ave., 


Chicago 39, Til. (L) 
Thompson-Bremer & Co., 16388 W. Hub- 
bard, Chicago 22, Til. ‘‘Everlock’’ (KL) 


Wrought Washer Mfg. Co., 2100 8. Bay, 
Milwaukée 7, Wis. (KL) 

FELT 

American Felt Co., Glenville, Conn. 

Felt Products Mfg. Co.. 1536 Carroll 
Ave., Chicago 7, 

— Co., 210-0 “South, Boston 11, 

ass. 

Western Felt Works, 4035 Ogden Ave., 
Chicago 23, Til. 

FERRO-ALLOYS 

Electro Metallurgical Co., Div. Union 
Carbide & Carbon Co., Dept. E-6, 30 


East 42nd, New York 17, N. Y. 


ELECTRICAL MANUFACTURING 


FIBRE-GLASS. See Fabrics, Insvu- 


lating 


FIBRE, PHENOL. See Plastics, Lami- 
nated. 


FIBRE, VULCANIZED (Board, 


Sheet, Rod, Tubing) 

Baer Co., N. 8., 7-11 Montgomery, Hill 
side, N. J. 

Continental-Diamond Fibre Co., Newark 
18, Delaware 

Husite Div., The Huse Liberty Mica Co., 
171 Camden, Boston 18. 8. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, II. 

Mitchell-Rand Insulation Co., Ine., 5) 
Murray, New York 7, N. Y. 

National Vulcanized Fibre Co., Wilming 


ton 99, Del. ‘‘Peerless,”’ ‘‘Vulcot.’ 

West Virginia Ip & Paper Co., 230 
Park Ave.,. New ork, N. Y. “Densite,”’ 
**Electrite. 


FILLING COMPOUNDS. See Cement 
Insulating; Waxes and Compounds 


FILTER ELEMENTS, POWDERED 
METAL 
Chrysler Corp., 

Mich 


Moraine 
Motors, 


Amplex Div., Detroit $1, 


. Division, 


Produets Genera) 
Dayton, Ohio, ‘‘Porex”’ 


FILTERS, RADIO INTERFERENCE 
oe Corp., Tobe, Canton, Mass 
‘ob 
Federal Telephone and Radio Corp., Dept. 
F-116, 67 Broad, New York4, N. Y. 
General Electric Co., Section E668-55, 


Apparatus Dept., Schenectady 5, N. Y. 
Mallory & Co., Inc., P. B., Indianapolis 


6, Ind. 
Solar Mfg. Corp., 285 Madison Ave., 
“Elim-o-stat.” 


New York 17, N. Y. 
Sprague Electric Co., North Adams, Mass 


FINISHES, PRODUCT. See Lacquers 
Enamels & Varnishes. 


FLEXIBLE CORDS. See Wire and 


Cable, Insulated 


FLEXIBLE SHAFTING 
Walker-Turner Co., Inc., Plainfield, N. J 


FLUORESCENT LAMP AUXILIARIES 


(For Resistors, see Resistors, Instru 
ment & Radio; See also Capacitors) 
Acme Electric ‘Corp. , 85 Water, Cuba, 


N. Y. 
Arrow-Hart & Hegeman Electric Co., 


103 
Hawthorne, Hartford 6, 
Capacitron Co., 849 N. Kedzie Ave., Chi- 
cago 51, Ili. ‘‘Ballastron.”” 
Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 


General Electric Co., Section Y52-822, 
Appl. & Merchandise Dept., Bridge 


port 2, Conn. 
Gramer Co., 2734 N. Pulaski Roau, Chi 


cago 39, 
Jefferson Electric Co., Bellwood, Ill. 
Bola Electric Co., 2525 Clybourn Ave. 


Chicago 14, Ill 


Solar Electric Corp., Warren, Pa. 
Solar Manufacturing Corp.. 285 Madison 
Ave., N. Y. 17, N. Y. 


Sprague Electric Co., North Adams, Mass 
Westinghouse Electric Cerp., Box 868, 
Pittsburgh 380, Pa. 


FLUX, SOLDERING. See Soldering 
Compounds 


FOOT SWITCHES. See Switches 


FORGINGS 

Aluminum Company of America, 2179 Gulf 
Bldg., Pittsburgh 19, Pa. (Aluminum) 

American Brass Co., Waterbury 88, 


** Anaconda.”’ 
Revere Copper & Brass, Inc., 230 ax 
‘on- 


Ave., New York 17, N. Y. 
ferrous) 

Scovill Mfg. Co., Forgings Div., 18 Mill, 

Waterbury 91, Conn. (Non-ferrous) 


FREQUENCY CHANGER SETS. See 
Generators 


FUSE HOLDERS, MOUNTINGS and 
CLIPS 


Alden Products Co., Brockton 64P, Mass 

Iisco Copper Tube & Products, Inc., Cin- 
cinnati 27, Ohio. 

Jefferson Electric Co., Bellwood, Ill. 

Howard B. Jones Div. Cinch Mfg. 
2460 W. George, Chicago 18, Il. 

Trico Fuse Mfg. Co., Milwaukee, Wis. 


Trumbull Electric Mfg. Co., Plainville 
Conn. 

FUSES 

Federal mievtets Products Co., 50 Paris 


Newark 5, N. J. ‘‘Noark.” 
General Electric Co., Section 668-55, 
Apparatus Dept., Schenectady 5, N Y. 
Jefferson Electric Co., Bellwood, Iil. 
Royal Electric Co., Inc., 95 Grand Ave. 
Pawtucket, R. I. 
Solar Electric Corp., Warren, Pa. 
Trico Fuse Mfg. Co. , Milwaukee, Wis. 





Corp., 


E20. 
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BAKER CON ACT. 


AND CONTACT MATERIAL IN PLATINUM, ae AND SILVER 


We are exceptionally well equipped te supply you 
with whatever you may need in contacts and contact 
materials in platinum, palladium, silver and gold, 
both pure and in their many alloys. Standard types 
include rivets, serews, discs, rods, rings and special 
shapes and stampings. Practically any dimensions 
may be specified to suit special requirements. They 
are designed for attachment by riveting, staking, braz- 
ing, welding, ete. 


LIGHT ASSEMBLIES’ We are always glad to under- 
take light assemblies and sub-assemblies for the elec- 
trical, electronic, radio, refrigeration, heating and 
other industries and to make small instruments and 
instrumental parts to your specifications. Send for 
our complete catalogue. 


BAKER & CO., INC. 


113 Astor St., Newark 5, N. J. 
NEW YORK ; SAN FRANCISCO CHICAGO 








4. WAYS TO END ALL CORD 
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STRAIN RELIEFS 


Interruptions due to cable and 
cord connection failures are elim- 
inated because they anchor the 
- cord to the product at the point 
: of strain. GRIPMASTER Strain 
Reliefs can withstand pulls up to 
100 Ibs., and are acceptable to 
Underwriters Laboratories. All 
. types Reg. U. S. Pat. Off. 















use this simple, easy-to-operate device for 
cutting stencils to address shipments; make 
notices and signs; number bins; put names 
on doors; and do countless jobs quickly, 
easily, and economically. Investigate D.-B. 
stenciling and marking equipment for your 




















| sor plant. No obligation. Just call the D.-B. Dis- 
| SAMPLES tributor, who is listed in your telephone 
eee = ’ AND book under “Stencil Cutting 
cendatiecbieaal adhe LITERATURE Machines”; or write: Diagraph- 
tubes are available in five TODAY! 
ae ae Bradley, Dept. D, 3745 Forest 





Park Blvd., St. Louis 8, Mo. 
World’s oldest and largest 
stencil machine manufacturer. 


GEORGE WALKER TST Ts 


118 AMSTERDAM AVE., PASSAIC, NEW JERSEY 


It’s a D.-B. Stencil Cutting Machine. Thou- 7 
sands of progressive companies everywhere 
' 
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EQUIPMENT and EFFICIENCY 


PORCELAIN Co. 


RHEAD 


Taio) ie 








FUSIBLE ALLOYS 

Cerro De Pasco Copper Corp., Dept. 5, 
40 Wall, New York 5, N. Y¥. (’’Cerrotru”’ 
Bismuth; Tin Eutectic; ‘‘Cerrolow’”’ 
Indium) 


Federated Metals Div. American Smelting 
$ es Co,, 120 Broadway, vs 


GAGES (TEMPERATURE and 
VACUUM) 
Electric Auto-Lite Co., Toledo 1, Ohio 
Germanow-Simon Machine Co.. Rochester 
N. Y. (Temperature) 
United States Gauge Div., American Ma 
chine and Metals, Inc., “Sellersville, Pa 


GALVANOMETERS. See Instruments 


GASKETS 

Armstrong Cork Co., 9508 Areh, Lancaster, 
Pa. (Cork Compositions) 

Garlock Packing Co., Palmyra, N. Y. 

Goodrich, B. F., Dept. EM-17, Akron. 
Ohio. 

United States Rubber Co., 1230 Avenue 
of Americas, New York 20, N. Y. 


GEARMOTORS. See Motors and Gen- 
erators. 


GEARS and PINIONS, METAL 


Chrysler Corp., Amplex Div., Detroit 13, 
Mich. (Powdered) 


Gear Specialties, 2650 W. Medill Ave., 
Chicago 47, ° 


GEARS and PINIONS, NON-METAL- 
LIC. See Fibre; Plastics. 


GENERATORS. 
Generators. 


See Motors and 


GLASS-FIBER CLOTH and TAPE. 
See Fabrics, Insulating 


GLASS-BONDED MICA 
General Electric Co., Section I-15, Plastics 


Div., Chemical Dept., Pittsfield, Mass. 
(mycalex) 


GLASS-SEALING ALLOYS 
Carpenter Steel Co., 115 W. Bern, 
Reading, Pa. 


Cerro De Pasco Copper Corp., Dept. 5, 
40 — New York 5, N. Y. “‘Cerro- 
seal.”” 


Stunakoff Ceramic & Mfg. Co., Latrobe, 
Pa. ‘‘Kovar.” 


GLASS, TECHNICAL 
Kopp Glass, Inc., Swissvale, Pa. 


GOLD, ROLLED (Plate and Wire) 
Wilson Co., H. A., 105 Chestnut, Newark 
5, N. J. “Wilco.” 


GRAPHITE. See Carbor and Graphite 


GRIPS and CLAMPS. STRAIN RE. 
LIEF 


Allied Electric Products, Inc., 16 Coit 
Irvington 11, N. J. 

Heyman Mfg. Co., 500 Michigan Ave. 
Keni'worth, N. J. * ~ 


Walker Co., George, 118 Amsterdam Ave., 


Passaic, N. J. ‘‘Gripmaster.’’ 
HARNESSES and ASSEMBLIES, 
WIRE 


Alden Products Co., Brockton 64P, Mass. 
Belden Mfg. Co., 


4633 West Van Buren, 
Chicago 44, Til, 


Electric Auto-Lite Co., Port Huron, Mich. 
Federal Telephone & Radio Corp., Dept. 
L-316, 67 Broad, New York 4, N. ¥ 
General Electric Co., Section Y52-822, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. ‘‘Flamenol”’ 
Pogentte Wire & Cable Div., 

Fort Wayne 6. Ind. 
Phale Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 


Essex Wire 


HEATING ELEMENTS and UNITS 
General Electric Co., Section E668-55, 
Apparatus Dept., Schenectady 6, N. Y. 
Hartford Element Co., Inc.. 276 Windsor, 
Hartford 5, Conn 

Tuttle & Co., H. W., Adrian, Mich. 
Tuttle & Kift, Ine., 1823 N. Monitor 
Ave., Chicago 39, Til. “Thermo-Kleen,” 
**Monotube.* 

Vulean Electric Co., Danvers 2, Mass. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 80, Pa. “‘Uni-Therm.” 


HERMETIC SEALS. 
Terminals 


See Seals and 


4I1IGH-FREQUENCY HEATING UNITS 

Federal Telephone and Radio Corp., Dent 
F-116, 67 Broad, New York 4, N. Y. 
**Megatherm.’ 

General Electric Co., Section ae 55 

Apparatus Dept., Schenectady 5, N.Y. 

Radio Receptor Co., Inc., Dept. 8- 44, 251 

W. 19th, New York 11, N. Y. ‘‘Heat- 

master.” 

Westinghouse Electric Corp., P. O. Box 

868, Pittsburgh 30, Pa. 


HIGH-NICKEL ALLOYS. See Nickel 


HYDRAULIC EQUIPMENT. Also see 
Presses, Hydraulic. 
oem Engineering Co.. 1199 Dublin 
Rd., Columbus 16, Ohio (Vaives. 
Motors. Pumps) 


IMMERSION HEATER UNITS. See 
Heating Elements @ Units. 


IMPREGNATING COMPOUNDS. See 
Cement, Waaes and Compounds. 


INDICATORS, HEAT. 


eters. 


INDICATORS, SPEED. See 
Tachometers. 


INDIUM ALLOYS 
Cerro De Pasco Copper Corp., Dept. 5. 


Thermom- 


40 Wall, New York 5, N. Y. ‘“‘Cerro- 
low,”’ ‘“‘Cerroseal.’’ 
INDUCTION HEATING. See High 


Frequency Heating Units. 


INFRA-RED LAMPS. 
Incandescent. 


INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 


Bendix Aviation Corp., 1456 Taylor Ave. 
Baltimore 4, 


Md. 
Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 
517 Fourth, 


See Lamps, 


Burlington Instrument Co., 
Burlington, Iowa. 

Electric Auto-Lite Co., Toledo 1. Ohio 

Federal Telephone and Radio » Dept 
F-116, 67 Broad, New York a 

General Electric Co., Section B0ss- 55, 
Apparatus Dept., Schenectady 5, Y 

Ideal Industries, Inc., 1008 Park he 
Sycamore, Ill. 

Simpson Electric Co., 5200 W. Kinzie 
Chicago 44, Ill. 

Solar Mfg. Corp., 285 Madison Ave., New 
York 17, N. Y. 

Triplett Electrical Instrument Ce., Bluff 
ton, Ohio. ‘Readrite.’’ 

United States Gauge Division of Amer 
ican Machines and Metals, Inc., Sellers 
ville, Pa. 

Weston Electrical Instrument Corp., 5%» 
Frelinghuysen Ave., Newark 5, N. J 
INSTRUMENTS and ACCESSORIES. 

LABORATORY STANDARD 

Ohmite Mfg. Co., 4804 Flournoy, Chicago 
44, Tl. 

Weston Electrical Instrument Corp., 582 
Frelinghuyen Ave., Newark 5, N. J. 


INSTRUMENTS, TIME STUDY 

Black & Webster, Inc., Dept. ES, 12 
Massachusetts Ave., Boston 15, Mass 
**Marsto-Chron”’ 


INSULATING MATERIAtS. See 
Specific Material Heading. 


INSULATION, WIRE (Ceramic and 
Synthetic) 

Ansonia Electrical Div., Noma Electric 
Corp., Ansonia, Conn. ‘‘Ankoseal.”’ 


du Pont de Nemours & Co., Inc., E. | 
Plastics Dept., Room 137, Arlington 
N. J. “Polythene.” 

Goodrich Chemical Co., B. F., Dept. I-S 


Rose Bldg., Cleveland 15, Ohio. ‘‘Geon 
omen Electric Co., North Adams, Mas: 


United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y 


INVERTERS, ROTARY. 
and Generators. 


INVERTERS, VIBRATOR. See 
Vibrator Converters. 


IRONS, SOLDERING. See Solderiny 
Irons. 


JEWEL LIGHT ASSEMBLIES. See 
Lights, Pilot. 


KNOBS and HANDLES, MOLDED 
See Plastice—Custom Molders 


LABELING MACHINES 
James L. Entwistle Co., 
Pawtucket, R. I. 
Machines. ) 


LACQUERS, COIL DIPPING. See 


Varnishes, Compounds and Resins 
Insulating. 


LACQUERS, ENAMELS and vA 
NISHES, FINISHING 
du Pont de Nemours & Co., F 


See Motors 


43 Church 
(Wire Labeling 


Plastics Dept., Room 137, Arlingto 
General Electric Co., Chemical Dept 
Pittsfield, Mass. (Silicone) ‘‘Glyptal 


George we ~~ St. Louls. Mo 
“Pedigr 
—— o_ & Insulator Co., 
ton 11, } 
Maas & Waldstein Co., Newark 4, N. 
Motletone. ° 
Mitchell-Bradford Chemical Co., 2446 G 
Plastics Div 


Irving 


Main, Bridgeport, Conn. 
Monsanto Chemical o., 
Springfield 2, Mass 
New Wrinkle, Inc, 137 N. Perry, Day- 
ton 2. Ohio. *Wrinkle.’’, 


LADLES, MELTING See Pots and 
Ladles, Melting. 


ELECTRICAL MANUFACTURING 
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AWA Wa 


SUPPLYING 


_ WASHERS ..4 STAMPINGS 


| OF EVERY _ 
DESCRIPTION e ) 
FOR EVERY ri CO) 4 
PURPOSE... ) 
UTILIZING Qt a “me, 4 WASHER 
MORE THAN 9/3 2elA sg MFG. Co. 
22,000 SETS — ‘e@( | 2200 SOUTH BAY STREET 


& ) : & MILWAUKEE 7, 
OF DIES PA | — ae WISCONSIN 


Let Us Quote a (a =) che , The World’s 
—— . F F. Largest Producer 
On Your Needs! —, of Washers 


TINY — 2 9/16” x 2 15/64” 
MODEL 2002 ; 
Matutenance Wen Say... "You Can't. | Heinze Type F 


e : SHADED POLE INDUCTION MOTOR 
Beat it for Installations and Service!” $n 


For Fans . . Radio Transmitters 


e Here's an Appliance Tester that’s a real time-saver! Tests : Recording Instruments 
power consumption of radios, industrial equipment, house- 3 Interrupters 

hold appliances—under actual running conditions—on either $ 

D.C. or A.C. between 25 and 133 cycles. cHECKS WATTS AND : Protective Relays 
VOLTS SIMULTANEOUSLY! Shows faulty power lines. Heavy : 

inner construction assures ample current capacity for $ 

momentary tests on motor starting over-loads. Easy : and dozens of other applications 


Animated Displays 


reading—simple operation. Ranges: 0-1500-3000 A.C.-D.C. : 110 VOLTS 
Watts at either 130 or 260 Volts; and 0- 130-260 A.C.-D.C. Volts. : 


SEE YOUR DISTRIBUTOR OR WRITE TO DEPARTMENT 


raplett | Heinze Electric Co. 


60 CYCLES 
3100 RPM Free Speed 


685 Lawrence Street 
ELECTRICAL INSTRUMENT CO. 
Bluffton §j Ohic x x x 
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INVESTIGATE 


MORE DEPENDABLE 
MORE ACCURATE 
MORE FLEXIBLE 


ard instruments in grou 
percentage of time or 


adaptable to specific process requirements. 


DELAY 


_ 
CONTROL BY “TIME-PERCENTAGE” 





A typical example is the operation of electric ovens where 
time-percentage regulation of current input permits extreme- 
ly close control of temperature, eliminating, the 
evitable with thermostatic devices. 
equally good results in regulating proportioned flow of 
materials or liquids ond in many other operations. 


Easy to set, easy to read, and designed to harmonize with other stand- 


panel mountings. Grad 





DISTINCTIVE FEATURES 





Simple, rugged and compact precision instruments de- 
signed to “take it’ day in and day out in busy plants. 


Adjustable from the front and while running. Dials clear 
and easy to read. Calibrations and ranges widely 


repeat within 0.25% of any given setting. Specially de- 
signed motors and operating switch mechanisms rated 
for continuous service and completely enclosed in dust 
proof bakelite housing. One of many Cramer Time Con- 
trol Devices ready to help you eliminate costly weak 
links in the chain of production control. 


us your needs .. . ask for our literature, NOW. 


THE R. W. CRAMER COMPANY, INC. 


River Street 


Centerbrook, Conn. 


A PART OF THE 
CRAMER LINE 












SPECIALISTS IN TIME 


AS A FACTOR OF CONTROL. | 





CYCLE IMPULSE 


“lag” in- 
Same principle gives 


vations may 
irectly translated to feet-per-minute, gallons- 
degrees of temperature, etc., 


Timers will 


Our broad 
experience in this field may be very helpful to you. Write 





PERCENTAGE 


, LAMINATED METALS, PRECIOUS 
| and BASE (Sheet, Tube and Wire) 
oat & Co., Ine., 


113 Astor, Newark 5, 


N. J. 
| General Plate Div,., Metals and Controls 
Corp., Attleboro, Mass. 





LAMINATED PLASTICS. See Plastic: 


| LAMPS, FLUORESCENT 


LAMPS, 
| General Electric Ce. 





| MACHINES—See Specific Headings: 





arren, Pa. 
ighouse Electric “oor P. O. Box 
868, Pittsburgh 30, 


INCANDESCENT 
INFRA-RED 


AND 


in Department, 
Nela Park, Cleveland, Ohio. 


North American Electric Lamp Co., 1082 
eee os (Carbon) St. Louis 6, Me. 

Solar Electric Corp., Warren, Pa. 

Westinghouse Electric Corp., P. O. Box 


868, Pittsburgh 30, Pa. 


LAMPS, MERCURY VAPOR 
General Electric Co., Lamp Department, 
Nela Park, Cleveland, Ohio. 


LAMPS, MINIATURE (Pilot § and 
Indicator) 

General am agg Co., Nela Specialty Div. 
Lamp 1 1 Newark, Hoboken, N. J. 
(Neon Glow) 


Herzog Miniature Lamp Works, 12-23 
Jackson Ave., Long Island City, N. Y. 


Sol- 
North American sinsttte iam Co., 
Tyler, St. Louis 6, Mo. ‘‘Nalco.”’ 
Westinghouse Electric Corp., P. O. Box 
968. Pittsburgh 30, Pa. 


LATHES, METAL SPINNING 
Bedinger Precision Co., 815 Cahuenga 
Blvd., Los Angeles 38, Calif. 


LAVA. See Ceramics. 


LAYOUT STEEL BLUE 
oe Co., 2308-F N. llth, St. Louis 6, 
0. 


LENSES, PRESSED Aes 
Kopp Glass Inc., 


_IGHTS, MACHINE (Magnifiers) 
Stanley Electric Tools, . New 
“Filud-Lite.”’ 


Britain, Conn. 

LIGHTS, PILOT and INDICATOR 
Arrow-Hart &, Hegeman Electric Co. 
103 Hawthorne, Hartford, Conn. 

Dial Light Co., of America, Inc., 900 
Broadway, New York 8, N. Y¥. “‘Dialco.” 

Orake i = 1718 W. Hubbard, 


Seon » Ti. 

Goth Div., E F. Johnson Co., Waseca, 

ag Co., H. bate 810 King, Morris- 
J. ‘Pioneer.’ 


aguas D ‘Co., 4041 N. Richards, Milwau- 
kee 12, Wis. 


LOCKNUTS and LOCK WASHERS. 
See Fasteners. 


LUBRICATORS, OIL ant ones 

= Re Mfg. carnin, om Kilbourn 
ust oe Corp., 214 Waubesa, Madi- 
rise Fuse Mfg. Co., Milwaukee, Wis. 


LUGS and TERMINALS 


Aircraft-Marine Products, Inc., 1504 N. 
Fourth, rrisburg, Pa. i. Le 
‘Diamond, Grip,” “Flag Grip,” 
American Brass Company, Waterbury 88, 
Burndy Engineering Co., Inc., 107 Bruck- 
ner Bivd., New York 54, mm Ee 


**Qiklug, ” **Hylug, ” **Scrulug. ” 
Compete = ——a Corp.. 453 Concord 


Ave., © —— Mass. 

Heyman Mie. 500 Michigan Ave., 
Kenilworth, N. z. 

Useo Copper Tube & Products, Inc., 


rueger 
Cincinnati 2, Ohio. 


epee eee my 17 Virginia Ave., 


Shakeproof, . Keeler Ave., 
Chicago 89, 

Thompson-Bremer & Co., 1638 W. Hub- 
bard. Chicago 22, Ill. ‘‘Everlock.” 
ae Electric Mfg. Co., Plainville, 


Balancing; Coil Winding; Die Cast- 
ing; Drafting; Milling; Molding; 
Print; Rivet Setting; Screw Driv- 
ing; Strippers, Wire; Etc. 


MAGNESIUM—AlIl Commercial Forms. 
American Saquetian Corp., Subsidiary of 
Aluminum Co. America, 1715 Gulf 
Bidg.. AS, 19, Pa. ‘‘Maszlo.” 





ELECTRICAL MANUFACTURING 


MAGNETIC MATERIALS. See Steel, 
£lectrical; Iron, etie Core; 
Nickel-Iron Alloys; 
manent. 


MAGNETIC RECORDING TAPE 
Indiana Steel Products Co., 6 N.- Michi- 
gan Ave., Chicago 2, 7 **Hyfiux.”’ 


See. PERMANENT 
Section 78 1, Gre t al Dee Ft mtte: 
field, Mass. alnicn, eee: 


agnets, Per. 








“Cunife,” “‘Silmanal,” **Vectalite. : 
Indiana Steel Products Co., 6 N. Michi- 
gan Ave., Chicago 2, Ill. ‘‘Ispco,”’ “‘Al- 


nico,”’ “Cunico,” “Cunife.”” “Silmanal,” 
Vectolite.”” — 


Thomas & Skinner Steel Prod. Co., 1124 
E. 23rd. ‘‘Alnico,’’ ““Cunico,”’ ““Cunife,”’ 
“Bilmanal, ** “*Veetolite.’’ 


MAGNIFIERS. See Lights, Machine. 
MANGANIN WIRE. See Wire, Resis- 
tance. 


as HANDLING EQUIP- 
— Forge Co., 84 Garvey, Everett 


West Bend Equipment =. 233 Water, 
West Bend, Wisc. eld-Bilt.”” 


MERCURY ARC RECTIFIERS. See 
Rectifiers, Mercury Arc. 


MERCURY RELAYS. See Relays and 
Contactors 


MERCURY SWITCHES. See Switches. 


MERCURY VAPOR LAMPS. _ See 
Lamps, Mercury Vapor. 


METALLIZED GLASS. See Glass, 
Technical. 

METALS, LAMINATED. See Lamin- 
ated Metals. 

METALS, PRECIOUS. See Gold; 
Platinum; Silver; Laminated 
Metals. 

METALS, RARE 
Fansteel Metallurgical Corp., Nortb 


Chicago, 
Matiocy & Co., Inc., P. R., Indianapolis 6, 


METERS. See Instruments. 
MICA, GLASS-BONDED. See Glass- 
Bonded Mica. 





MICA, MOLDED and LAMINATED 
Sheets, Plate, Tape, Tubes, Rings, 
egments, Washers, etc.) 

Brand & Co., William, 276 Fourth Ave., 

New York 10, ae 4 


Husite Div., The Huse Liberty Mica Co., 
171 Camden, Boston 18, Mass. 
Insulation Manufacturers —, 565 W. 
Washington Blvd., Chicago 6. Il. 
— Co., 16 ‘Macallen, Boston 27, 
Mica Insulator Co., pat. Y 0. Box 
1076, Schenectady 1, N Bs Ritcontte 
“"Munsell.’” 
Inc., 51 


Mitchell-Rand Insulation Co., 
Murray, New York 7, N. Y. 
New England Mica Co., 
Ave., Waltham, Mass. 


MICA Yemen ans 
Hullhorst Micro Co. Div., 


Ave., Toledo 6, Ohio. 
Ideal ‘Industries, Inc., 
Sycamore, 


Ine. * 80 Woerd 


Toledo 


1008 Park Ave., 


MICROPHONES 
te Co., 561 Broadway, New York 


o . + 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Plastics. 


MOLDING MACHINES, PLASTIC 
Hydraulic Press Mfg. Co., 1004 Marion 
Rd., Mount Gilead, Ohio. ‘‘HP 

(Injection) 
Lake Erie wooing ; Sn, 878 Wood- 


ward Ave., as 
Lester- Phoenix bess Church Ave., 
(Injection) 


Cleveland 18, Ohio, 
MOLYBDENUM—Sheet and Wire. 

(See also Contacts) 
Corp., North 


Fansteel Metallurgical 
Chicago, Ill. 
= & Co., Inc., P. B., Indianapolis 6 





MOTOR-GENERATOR _ SETS. See 
Motors and Generators. 


MOTOR CONTROLS and STARTERS. 
See Controllers, Motor. 


MOTOR SLIDE BASES 
Overly-Hautz Co., 11500 Madison Ave., 


Cleveland 2, Ohio. 
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FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid 
production work. Designed to do quan- 
tity work on a quality basis on all types 
of insulated wire from 8 gauge to the 
very finest wire. 

Everything in sight. No motor required. 
This machine will instantly grip the wire, 
cut the insulation, strip it off and release 
the wire—all in ONE simple foot pedal 
movement. 


E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to operate 
as a pair of pliers. 


Always ready for use. Its triplicate action 
of clamping the wire, cutting the insula- 
tion and stripping is automatically timed 
and performed with one squeeze of the 
handles. When the pressure is released, 
the handles open. 


Will not crush stranded wire. 


For years, this hand stripper has given 
Satisfactory service to users. Repeat or- 
ders attest to its superiority. 


COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless unit for uniform 
and continuous production. lo, springs, 
the Colonial strips clockwise or counter- 
clockwise. Double-edge floating blades 
give square and clean cuts. Dialed 
micrometer allows setting within 1/1000 
inch of wire gauge. Precision plus! 


SEND FOR CIRCULARS 


Prove the merits of a Pyramid Wire Stripper 


n your own shop on your own work. Send 


ie Disk cieasabielibsRiaceiieanlih abet Or eet ree 


us your wire samples and specifications so 


Me ee eh 


2224 SOUTH STATE STREET CHICAGO 16, ILL. 


SWITCHES - FLASHERS - 


Synchronous On-and-off 

Self- Alternates 
Starting Chasers 
Motors Spellers 


hme A Moh laa eo Lh Melo i? t-e a) mL 


before shipping machine and instructions. 








RELAYS 


For any load, for every installation, 
Automatic precision products meet the 
most rigid specifications. 





Write Today for Catalog 


In Switches, Flashers and Relays where dependable performance 
is paramount, look for the 


Diamond Seal for Diamond Quality 


MFG. CO, 60 STATE STREET 


fara Vly iat MANKATO, MINN. 


Voltage 
Regulator 


No testing laboratory is complete without an Acme Electric Voltrol. 
Manually operated it provides stepless voltage regulation from O 
to 135 volts. Regulation is accurate to within 4/10 volt adjustment. 
Operates from 110/115 volt, 60 cycle primary circuit, output voltage 
is practically independent of the load. Voltrol is available in 
portable type (shown above) and panel board mounting design. 


Write for Bulletin 150. 


ACME ELECTRIC CORPORATION 
35 WATER STREET + + « CUBA, N.Y. 


Aeme_xitiz Fleetric 


FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyratron Connectors, High 

Voltage Tube Sockets, Iron Core KF Chokes, Quartz and Polystyrene 

Insulation, High Frequency Variable Condensers, Meter Type Dials, 
Cast Aluminum Chassis, etc. Catalog Upon Request. 


a V eee R A, 
150 EXCHANGE ST. 


MFG.CO. Inc. 
MALDEN, MASS. 


AUGUST 1947 





LABELED for 


Yes, the label “RADIBESTOS WIRE” 
on a spool of asbestos covered wire 
—solid or stranded—is a guaran- 
tee of high quality, neat appearance 
and uniformity. High manufactur- 
ing standards and careful inspection 
maintain that high quality. 


Do you have an asbestos covered 
wire problem? Tell us about it and 
let our laboratory staff work on it. 


We will be glad to submit samples and 
quotations on your asbestos covered wire 
requirements. 


The sample card illustrated 
here contains nine different 
styles of RADIBESTOS 
WIRE. 
today. 


_. Write for one 


LOOK FOR (RA 


aa PS Ios 


CLEVELAND, OHIO 
Od 


2800 EAST S5TH STREET 


MOTORS and GENERATORS 
(Standard Voltages) 


queuing 
Surjeussiyy 
queiins 
peg 
snouosyouds 


AUC 8107819Ua5) 


Miniature—Under 1/50 Hp. 
Fractional—1/50 to 1 Hp. 
“Integral—t to 734 Hp. 
Integral—Over 7% Hp. 

Also Low Voltages—6, 12, 32, etc. 





Ate amt. .S Co., Alliance, Ohio. “‘Power- 

Baldor Electric Co., 435 Duncan Ave., 
St. Louis 10, Mo. (125689V) 

Barber-Colman Co., Rockford, Ill. ‘‘Bar- 
col’ (ADSLY) 

Bodine Electric Co., 2256 W. Ohio, Chi- 
cago 12, Ill. (1234ADUSLV) 

Brown-Brockmeyer Co., 1030 Smithville 
Rd., Dayton 1, Ohio. **B-Line”’ 
(12568V) 

Burke Electric Co., 377 W. 12th, Erie 
Pa. (123567890) 

Century Electric Co., 1806 Pine, St. 
Louis 83, Mo. (124567890V) 

Cramer Co., Inc., R. W., River St., 
Centerbrook, Conn. (ASL) 

Cyclohm Motor Corp., 5-17 46th Rd., 
Long Island City 1, N. Y. (5689AS) 
Delco Products Div., General Motors 

Corp., Dayton, Ohio. (A12568V) 

Eastern Air Devices, Inc., 583 Dean, 
Brooklyn 17, N. Y¥. “EAD’’ (A814) 

Eicor, Inc., 1501 W. Congresg, Chicago 7, 
Til. (125) 

Electric Indicator Co., Stamford Conn. 
“Alp” (ADUS123LVT) 

Electric Motor Corp., Racine, Wise. 
(ADU123LVT) 

Electrical Mfg. Co., The, Lake at Fourth, 
Racine, Wise. (ADU123) 

Electric Specialty Co., 212 South Stam- 
ford, Conn. (1234567890V) 

Electro Engineering Prod. Co. Ine 
4824 W. Kinzie Ave., Chicago 44, li. 
(ADU123LV) 

Elekraft Mfg. Co., 8 Ackerman Ave., 
Clifton, N. J. (124) 

Emerson Electric Mfg. Co., The, St. Louis 
21, Mo. (124567) 

Fairbanks, Morse & Co., Chicago 5, Ill. 
(145689) 

Fairchild Camera & Instrument Corp., 
Dept. A, 88-06 Van Wyck Blvd., Jamaica 
1, N. Y¥. (AS) 

Federal Telephone & Radio Corp. Dept. 
F-116, Newark 4, N. J. (G) 

General Electric Co., Section 
Apparatus Dept., Schenectady 5, §, =. 
(ADUS1234567890LV) 

Hansen Mfg. Co., Inc., Princeton 3, Ind. 
“‘Synchron’”’ (ADSLV) 

Haydon Mfg. Co., Ine., 2500 Forest, 
Forestville, Conn. (ADSLYV) 

Haydon Co., The A. W., Waterbury 382, 
Conn. (ADSLV) 


NON-MAGNETIC IRON and STEEL. 
See Steel, Stainless. 


NUTS. See Fasteners. 
OHMMETERS. See Instruments. 
OILERS. See Lubricators. 


OSCILLOSCOPES 
Waterman Products Co., Inc., Philadelphis 
25, Pa. ‘‘Pocketscope.”’ 


PACKAGING, See Cartons and Oon- 
tainers. 


PACKINGS. See Gaskets. 
PALLADIUM, See Platinum. 


PANEL CONTROL UNITS 

Allen-Bradley Co., 1816 8. Second, Mil- 
waukee 4, Wis. 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorne, Hartford, Conn. 

Ceneral Electric Co., Section E668-55, 
Apparatus Dept., Schenectady, N. Y. 

— Electric Co., 99 Plum, Trenton 


Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 
Trumbull Electric Mfg. Co., Plainville 


Conn. 

Ward Leonard Electrie Co., 34 South, 
Mount Vernon, N. Y. 

Westinghouse Electrie Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


PANELS, METAL. See 
Sheet Metal. 


PAPER, INSULATING 
Aeme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 
4 8., 7-11 Montgomery, Hill- 


Cottrell Paper Co., Inc., _ Fall an , Mase. 
““Copaco “Coparex.” “Nun 

General 3 Electric Co., Section neIMA-678, 
Resin & Insulation Materials pee. 
Chemical Dept., Schenectady 5, N. 

aeeeeneaty & Vose Co., East Walpole, 
ass. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 


Cabinets 


Heinze Electric Co., 685 Lawrence, Lowell, 
Mass. (A) 
Howell Electric Motors Howell, Mich 


(158) 

Janette Mfg. Co., 556 W. Monroe, Chi- 
cago 6, Illinois. (1256V) 

Kato Engineering Co., 120 Spruce, Man- 
kato, Wisc. (25V) 

Kingston-Conley Electric Co., 86 Brook 
Ave., N. Plainfield, N. J. (15) 

Lamb Electric Co., The, Kent, Ohio. 
(ADUS1234) 

Lectro-Max Inc., Geneva, Ill. (ADU123) 

Lejay Mfg. Co., 2900 S. Emerson Ave., 
Minneapolis 8, Minn. (23VT) 

Lincoln Electric Co., The, Dept. 393, 
Cleveland 1, Ohio. (G) 

Loyd Scruggs Co., 1922-32 N. Sixth, 
St. Louis 1, Mo. (A) 

Master Electric Co., The, Dayton 1, Ohio 
(124567890) 

Ohio Electric Mfg. Co., The, 5904 Maurice 
Ave., Cleveland 4, Ohio. (124567V) 
Packard Electric Div., General Motors 

Corp. (123) 

Peerless Electric Co., The, Warren, Ohio. 
(12568) 

Redmond Co., Inc., Owosso, Michigan. 
(AD12V) 

Reliance Electric & Engineering Co. 1054 
Ivanhoe Rd., Cleveland 10, Ohio. 
(5689V) 

Robbins & Myers, Inc., Springfield, Ohio. 
(ADUS123456780V) 

Signal Electric Mfg. Co., Menominee, 
Mich. (ADU123V) 

Small Motors, Inc., Dept. 41, 2076 Elston 
Ave., Chicago 14, IIL. 

Smith Mfg. Co., Inc., F. A., 250 Davis, 
Rochester 2, N. Y. (ADU123LVT) 
Star Electric Motor Co., 200 Bloomfield 
Ave., Bloomfield, New Jersey. (12567890) 
Telechron Inc., Dept. H, Ashland, Mass. 

(AS) 

U. SS. Electrical Motors, Inc., 200 FE. 
Slousen Ave., Los Angeles 11, Calif. 
(158L) 

Valley Electric Corp. 4221 Forest Park 
Blv’d, St. Louis 8, Mo. (158) 

Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo.  (12568LV) 

Wesche Electric Co., The B. A., 1626-15 
Vine, Cincinnati 10, Ohio. **Welco”’ 
(125689V) 

Westinghouse Electric Corp., P. 0. Box 


868, Pittsburgh 30, Pa. 
(ADUS1234567890VT) 


MOUNTINGS, RUBBER 

Barry Co., L. N., 179 Sidney, Cambridge, 
39, Mass. ‘‘Barrymounts.’ 

a ~ B. F., Dept. EM-17, Akron, 
Ohio. 

Lord Mfg. Co., Erie, Pa. 


MOVEMENTS, CLOCKS and TIMING 
Haydon Co., A. W., Waterbury 82, Conn. 
Telechron, Inc., Dept. H, Ashland, Mass. 


NAME AND INSTRUCTION PLATES 

Electric Auto-Lite Co., Port Huron, Mich. 

Etching Company of America. 1520 Mon- 
tana, Dept. E-8, Chicago 14, ITIL. 

General Electric Co., Section 1-15, Plastics 
Div., Chemical Dept., Pittsfield, Mass. 
(Plastics) ‘“Textolite.”’ 


“ Hopp Press, Inc., 460 W. 34th, New York 


1, N. Y. (Plastics) 
Meyercord Co., Dept. 7-5, 5323 W. Lake, 
Chicago 44, Ill. (Decals) 


NICKEL-IRON ALLOYS 
—s. Steel Co., 115 W. Bern, Read 


NICKEL “and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 88, Conn. 
ere ee) *! anaconda.” 

Bridgeport Brass Co., Bridgeport 2, Conn. 

Carpenter Steel Co., 115 W. Bern, 
ey Pa. (High Nickel Alloys) 
**Invar.”’ 

Chase Brass & Copper Co.. Inc., Water- 
bury 91, Conn. 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. ‘“‘Inco,”’ “Monel,” 
**Inconel,”’ **"Ni-Span.” 

Scovill Mfg. Co.. Waterbury 91, Conn. 

NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 98, Conn 

“* Anaconda. 

Bridgeport Brass Co., Bridgeport 2, Conn. 

Chase Brass & Copper Co.. Inc., Water- 
bury 91, Conn. 

Doterstes Metals Div. American Smelting 
.> _ fining Co., 120 Broadway, N. Y., 


Riverside Metal Co., Riverside, N. J. 
Scovill Mfg. Co., Waterbury 91, Conn. 
Seymour Mfg. Co., Seymour, Conn. 


ELECTRICAL MANUFACTURING 





Design Engineers Specify | 


VALLEY 


Ball Bearing 


Geceause - 


@ They offer more flexibility in power planning. 


RETAINING RINGS 
CUT ASSEMBLY COST 


25% plus, plus! 


@ They are built to meet unusual power loads and high 
temperatures. 


@ They meet all operating conditions where hazards of 
liquids, chips, etc., dropping into the motor are in- 
volved; as well as splash conditions. 


@ Being made in 2 to 75 
h. p. sizes, they offer 
wide adaptability. 


VALLEY 


ELECTRIC CORPORATION 


4221 Forest Park Blvd. °* 


Covers resistance range 


of 1 ohm to 999,999 ohms. 


wr 
Each decade dissipates up 
to 225 watts. Greenohms 
(cement-coated power re- 
sistors) throughout. Glass- 
insulated wiring. 


x 
Six decade switches on 
sloping panel. 

* 


Frosted-gray metal case. 
Etched black-and-alu- 
minum panel. 


* 
Grille at bottom; louvres 
at side. Adequate ven- 
tilation. 


vt 
13” long; 83" deep; 53” 
high. Weight, 11 Ibs. 
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CLAROSTAT MFG. CO., Inc 


St. Louis 8, Missouri 


% Here's the Clarostat power resistor 
decade box. Nothing else like it. You 
can introduce the correct resistance 
value in any circuit or for any applica- 
tion, at mere twist of knobs, and then 
read the resistance value directly off the 
dials. No calculations. No guess-work. No 
wasted time. This instrament pays for it- 
self in a hurry. *% Write for Bulletin 114. 


ot eT, 


285-7 N. Gth St., Brooklyn, N.Y 


Not only was 25% saved in assembly cost but the 
additional savings included elimination of a nut, 
the threading of one end, and the cutting off of ¥%" 
of an.anchor pin in these fine Magdraulic Electric 
Brakes made by The Empire Electric Brake Com- 
pany, Newark, N. J. 

National Retaining Rings are being used more 
and more as smart postwar designers look over 
their products and machines to eliminate such 
needless waste as cutting down shafts to make 
shoulders. Instead, they groove their shafts and 
housings to apply these efficient yet inexpensive 
steel rings. No doubt you could save money and 
material too. 

Write today for our retaining ring folders. 


THE NATIONAL LOCK WASHER COMPANY 
NEWARK 5, N. J. MILWAUKEE 2, WISCONSIN 


OVUOVO 
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*Varying Power Supply need not prevent efficient, 
reliable and accurate performance of electrically 
operated equipment. A Raytheon Voltage Stabilizer 
of correct characteristics and capacity built into new 
equipment, or installed on old, provides constant out- 
put from varying input. Assure reliable and accurate 
performance of your equipment through positive 
control of power supply. Ask about Raytheon 
Voltage Stabilizers to meet your requirements. 


Write for illustrated Bulletin DL-47-537 


a 


ee 
Constant Output Voltage 

| 115 VOLTS: 

ee 


@ OUTPUT VOLTAGE CONTROLLED to within 
+ ”%. 

@ STABILIZATION AT ANY LOAD within rated 
capacities. 

@ QUICK RESPONSE... varying 
stabilized within 1/20 second. 


@ ENTIRELY AUTOMATIC...no adjustments, no 
moving parts, no maintenance. 


input voltage 


Cucettionce 1 Clhactsoretcd 
RAYTHEON MANUFACTURING COMPANY 
COMMERCIAL PRODUCTS DI VISION 


WALTHAM 54, MASSACHUSETTS 
Industrial and Commercial Electronic Equipment, 
Broadcast Equipment, Tubes and Accessories 

Sales Offices: Atlanta, Boston, Chicago, 
Cleveland, Lovisville, New York 


Irvington Varnish & Insulator Co., Irving- 

ton 11, N. J. 

Mica Insulator Co., . 24, P. O. Box 
1076, Schenectady 1, N. Y. “Empire.” 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
**"Natvar.”’ 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. ‘Peerless.’ 

Schweitzer Paper Co., Chrysler Bldg., 
New York 17, N. Y¥. 


PAPER, TRACING. See 
Cloth and Paper. 


PERMANENT MAGNETS. 
nets, Permanent. 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 
American Brass Co., Waterbury 88, Conn. 
“*Anaconda.”’ 
Bridgeport Brass Co., Bridgeport 2, Conn. 
Chase Brass & Copper Co.. Inc., Water- 
bury 91, Conn. 
Mallory & Co., Inc., P. R., Indianapolis 6, 


Ind. 
Brass, imty 230 Park 


Tracing 


See Mag- 


Kevere Copper 
Avenue, New York 17, N. 

Riverside Metal Co., Riverside, N. J. 

Scovill Mfg. Co., Waterbury 91, Conn. 

Seymour Mfg. Co., Seymour, Conn. 


PHOTOELECTRIC CELLS AND 
TUBES 

General Electric Co., Electronic Dept., 
Thompson Rd., Syracuse, N. Y. 

Selenium Corp. of America, 2160 E. Im- 
perial Highway, El Segundo, Calif. 


PHOTOELECTRIC CONTROLS 

General Electric Co., Electronics Dept., 
Thompson Rd., Syracuse, N. Y. 

Leach Relay Co., 5915 Avalon Blvd., Los 
Angeles 3, Calif. 

Mercoid Corp., 4213 Belmont Arve., 
Chicago 41, Il. ‘“Visafiame.”’ 

Sigma Instruments, Inc., 60 Ceylon, Boston 
21, Mass. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 6, N. J. 
**Photronic.”" 


PIEZOELECTRIC UNITS. See Crystal 
Units. 


PILES, CARBON RHEOSTAT. See 
Carbon & Graphite. 


PINS, COTTER AND LOCK. See 
Fasteners. 


PLASTIC MOLDING MATERIALS 


Cellulose Acetate (A) 
Ethyl Cellulose (B) 
Melamine Formaldehyde (C) 
Methyl Methaorylate D) 
Phenol Formaldehyde 
Polystyrene 

Polyamide (Nylon) 
Polyethylene 

Urea Formaldehyde 

Vinyl Alcohol 

Vinyl Acetal 

Vinyl Chloride Acetate 
Vinylidene Chloride 
Polytetrafluorethylene 

Allyl Resin (Q) 

American Cyanamid Co., Plastics Div., 
30-36 Rockefeller Plaza, New York 20, 
N. Y. “Beetle,”’ “‘Laminac,"’ ‘‘Melmac,” 
**Melurac,”” ‘“‘Urac’’ (CJ) 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 45, 30 E. 42nd, 
New York 17, N. Y. (EFJM) 

du Pont de Nemours & Co., Ine., E. I. 
Plastics, Room 137, Arlington, N. J 
(ADGHKP) “‘Lucite,’’ ‘‘Polythene,”’ 
**Tefion.’’ 

Durez Plastics & Chemicals, Inc., 68 
Walck Road, North Tonawanda, N 
(E) Casting Resins) 

General Electric Co., Section I-15, Plas- 
tics Div., Chemical Dept., 1 Plastics 
Ave., Pittsfield, Mass. 

Goodrich Chemical Co., B. F., Dept. I-8, 
Rose Bldg., Cleveland 15, Ohio, ‘‘Geon,”’ 
“Kriston’’ (MQ) 

Monsanto Chemical Co., Plastics Div., 
Springfield 2, Mass. ‘‘Cerex,”’ ‘“Lustron,”’ 
“*Fibestos,”” “‘Nitron,”” ‘‘Resimene,” 
*Resinox,”” “‘Styramic’’ (ACEFL) 

Plaskon Div., Libbey-Owens-Ford Glass 
Ca., 2137 Sylvan Ave., Toledo, Ohio (CJ) 


PLASTICS CUSTOM MOLDERS and 
EXTRUDERS 


American Insulator Corp., New Freedom, 
Pa **Aico.”’ 


Barber-Colman Co., Rockford, Til. 
Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, Il. 
Commercial Plasties Co., 201 N. Wells, 
Chicago 6, Til. 
Consolidated Molded Products Corp., 309 
Cherry, Scranton 2, Pa. 
Electric Auto-Lite Co., Bay Mfg. Div., Bay 
Federal TTelvpho d Radio C Dept. 
eral Telephone an lo Corp., 
F-116, 67 Broad, New York - N. Y. 
General Electric Co., Section I-15, Plastics 
Div., Chemical Dept., 1 Plastics Ave., 
Pittsfield, Mass. “Textolite.” 
— Industries Co., Dept PL, Elyria, 
0. 
Hopp Press, Ine., 460 W. 84th, New York 


Irvington Ypeaieh & Insulator Co., Irving- 


ton 11, N. J. 

Kurs-Kasch, Ine., .1419 8. Broadway, 
Dayton 1, Ohio, 

Midwest Molding & Mfg. Co., 383 N. 
Whipple, Chicago 13, IIL 

Northern Industrial Chemical Co., 7-11 
Elkins, South Boston 27. Mass. 

Plastic Insulator Co., Inc., 369 Lexington 
Ave., New York 17, N. Y. 

Richardson Co., Melrose Park, Ii. 
**Insurok.”’ 

Rogan Brothers, 2001 8. Michigan Ave., 
Chicago 16, Ill. 

Synthane Corp., 2 River Road, Oaks, Pa. 

Van Norman Molding Co., 4631 8. Cot- 
tage Grove Ave., Chicago 15, IIl. 

Watertown Mfg. Co., 700 Echo Lake Rd., 
Watertown, Conn. 


PLASTICS—LAMINATED 
FABRICATORS 

Barber-Colman Co., Rockford, II. 

Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, Ill. 

Continental-Diamond Fibre Co., Newark 
13, Delaware. 

Electric Auto-Lite Co., Bay Mfg. Div., Bay 
City, Mich. 

Formica Insulation Co., 4638 Spring Grove 
Ave., Cincinnati 32, Ohio. 

General Electric Co., Section I-15, Plas- 
tics Div., 1 Plastic Ave., Pittsfield, 


Mass. 
— Industries Co., Dept PL, Elyria, 

0. 
mye Pree Inc., 460 W. 84th. New York 


Husite Div., The Husite Liberty Mica Co., 
171 Camden St., Boston 18. Mass. 

Kurs-Kasch, Inc., 1419 8. Broadway, 
Dayton 1, Ohio. 

Midwest Molding & Mfg. Co., 333 N. 
Whipple, Chicago 13, Ill. 

Northern Industrial Chemical Co., 7-1i 
Elkins, South Boston 27. Mass. 

Plastic Insulator Co., Ine., 369 Lexing- 
ton Ave., New York 17, N. Y. 

Richardson Co., Melrose Park, Iii. 
“*Insurok.”’ 

Rogan Brothers, 2001 8. Michigan Ave., 
Chicago 16, Ill. 

Synthane Corp., 2 River Road, Oaks, Pa. 


PLASTICS, LAMINATED (Sheets, 
Rods & Tubes) 

Baer Co., N. 8S., 7-11 Montgomery, Hill- 
side, N. J. 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 45, 30 E. 42nd, 
New York 17, N. Y. 

Continental-Diamond Fibre Co., Newark 
13, Delaware. 

Durez Plastics & Chemicals, Inc., 68 
Walck Road, North Tonawanda, N. Y. 
Formica Insulation Co., 4638 Spring Grove 

Ave., Cincinnati 32, Ohio. 

General Electric Co., Section I-15, Plastics 
Div., Chemical Dept., 1 Plastics Ave., 
Pittsfield, Mass. ‘“Textolite.” 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Mica Insulator Co., Dept. 24, P. O. Box 
1076, Schenectady 1, N. Y. “‘Lamicoid.”’ 

Monsanto Chemical Co., Plastics Div., 
Springfield 2, Mass. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. ‘‘Phenolite.’’ 

Richardson Co., Melrose Park, Iii. 
“*Insurok.” 

Synthane Corp., 2 River Road, Oaks, Pa. 

Westinghouse Electric Corp., P. O. Boz 
968, Pittsburgh 30, Pa. ‘“‘Micarta.” 


PLATING GENERATORS. See 
Motors and Generators. 


PLATINUM and PLATINUM PROD- 
UCTS (See also Contacts 
a Co., Inc., 113 Astor, Newark 5, 


Brainin Co., C. 8., 233 Spring, New York 
183, N. Y 


General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 
ope. + pee, 82 Fulton, New York 


Makepeace Co., D. E., Attleboro, Mass. 
Wilson Co., H. A., 105 Chestnut, New- 
ark 5, N. J. 


PLIERS 
Klein & Sons, Mathias, 3200 Belmont 
Ave., Chicago 18, Ill. 


PLUGS and CAPS, ATTACHMENT 
Allied Electric Products, Ine., 76 Coit 
Irvington, N. J. ‘Spring Action ”’ 
General Electric Co., Section Y52-822, 
Appliance & Merchandise Dept., Bridge- 

port 2, Conn. 
Solar Electric Corp., Warren. Pa. 


PLUGS, EXPANSION 
Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiae 12, Mich. 


PLUGS, JACKS, RECEPTACLES and 
SOCKETS, RADIO 

Alden Products Co., Brockton 64P, Mass. 

Federal Telephone and Radio Corp., Deg. 
F-116, 67 Broad, New York 4, N. ‘ 

Johnson Co., E. F., Waseca, Minn. 

Howard B. Jones Div., Cinch Mfg. Corp 
2460 W. George, Chicago 18, Ill. 

Millen Mfg. Co., Inc., James, 150 Ex- 
change, Malden, Mass. 

Mines Equipment Co,, 4223 Clayton Ave., 
St. Louis 10, Mo. 


PLUGS and RECEPTACLES, POWER 


Arrow-Hart & Hegeman Electrie Co., 108 
Hawthorne, Hartford, Conn. 

Mines Equipment Co,, 4223 Clayton Ave, 
St. Louls 10, Mo. 


ELECTRICAL MANUFACTURING 





OR those small insulators 
requiring high dielectric 
and mechanical strength — 
specify LAVITE. the rugged, 
close-grained steatite ceramic. 
May be machined, threaded or 


Question:—How can we lengthen the de- 


pendable life of our windings? 


eee yy il: BASE! 


‘wv 


PRECISION 


PAPER TUBES 


Spirally wound under heavy, heat- 
treated compression for greatest 
strength. 


tapped to close tolerances with- 
out costly rejects. Ideal for 
resistors, coil forms, capacitors, 
tube bases, bushings, etc. Test 
samples gladly furnished on 
request. 


SQUARE gz 
= 
| EA 
| Oe Se 
STOP S| | lq’ 
LOSSES 


making dies 3 ’ ata” : | RECTANGU LAR 


& templates 





Simply brush on right 
at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 
makes the scribed layout lines show up in sharp relief, and at the 
same time prevents metal glare. Increases efficiency and accuracy. 
Write for full information 
THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. 


In Canada: 2466 Dundas St. West, Toronto, Ont. 


Finest Kraft, Fish Paper, Cellulose Acetate, or combina- 
tions, to your specifications. Precision’s control of 
design and quality insures best possible foundation. 
Most efficient insulation. Lowest moisture absorption. 
Closest tolerance. Space-saving. Weight-saving. Lightest 
coil bases made! Any ID or OD. Any length. 

Send samples and requirements for prompt estimate, 
any quantity. 





Ask for new Mandrel List—over 1,000 sizes. 


| Also mfrs. of Precision Bobbins, Coil Forms, 
| Spools, Dust Cap Thread Protectors 


2u35 W. CHARLESTON ST., 
CHICAGO 47, ILL. 
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MERCOID CONTROLS 


FOR OIL BURNERS, STOKERS, GAS BURNERS, REFRIGERATION 
AIR CONDITIONING AND VARIOUS INDUSTRIAL APPLICATIONS 


Pressure Control 


ee ewreeeeevee 


USE MERCOID “DA” CONTROLS FOR THOSE 
TEMPERATURE AND PRESSURE PROBLEMS 


Both controls are available in a number of conges 


Mercoid Controls have an advantage, because they are 
equipped exclusively with Mercoid DUST-PROOF switches 
—hence the assurance ot better control performance, 
longer control life and greater economy in control value, 


THE MERCOID CORPORATION * 4213 BELMONT AVE. © CHICAGO, ILL. 


ese eeeeeeeeeee#eteneeteneveeeeee#ee#e 
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SNAP TERMINALS 


Used Extensively by Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment. 


The complete terminal consists of two 

parts—the base stud (male) which can 

be furnished tapped for 6/32”, 8/32”, 

10/32” or 10/24” machine screws—and 

the spring snap terminal (female). 

The base stud is fastened to panel or 

electrode of the sparking plug, the spring 

snap terminal is fastened to the ignition 

cable. 

Merely push the terminal on the base 

stud, and it snaps into place making a 

positive electrical connection. To re- 

move just pull it off; no screws to bother 

with, no springs to bruise fingers. 
Write today for descriptive folder illustrating our complete 
line of terminals, nipples, tools, base studs, etc. No obligation. 


THE Rajah co 
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PLUNGERS, DASHPOT. See Oarbon 


& Graphite 


PORCELAIN. See Ceramics. 


POSTS, BINDING 

Chase Brass & Copper Co., Inc., Water- 
Inc., James, 150 Ex- 

change, Malden, Mass. 


POTENTIOMETERS. See Rheostate 


POTTING COMPOUNDS. See Oe 
ment; Wax and Compounds. 


POTS and LADLES, MELTING 

Electric Soldering Iron Co., Inc., 2846 
W. Elm, Deep River, 

General Electric Co., Section E668-55, 
Apparatus Dept., Schenectady 5, N. Y. 

— Electric Co., Dept. 8, 565 N. 

Sareea, Ohio. 
Volean Electric “Co. » Danvers 2, Mass. 


POWDERED METAL PRODUCTS 
(See also Bearings and Bushings; 
Contacts) 

Callite Ss Corp., 547—89th, Union 


City, N. 
Chrysler a. Amplex Div., Detroit 31, 


Mich. 

Gibson —~ oy! Ce, _ oa Frankstown Ave.. 
Pittsburgh 21, 

om Bronze bh 570 Mill. New Castle. 


Malory Zs Co., Ine., P. R., Indianapolis 

Moraine Products Division, General Motors. 
Dayton, Ohio. 

Moulded Metals Co., Inc., 82 Sunset Ave., 
Watertown, 

Stackpole Carbon Co., St. Marys, Pa 
(Iron Cores) 


POWDERS, METAL 
Co., 16@ Front, New 
(Brass, Bronze, Copper 


POWER SUPPLY UNITS, RECTIFIER 
American Television & Radio Co., St. 
Paul 1, Minn. “ATR.” 
Federal Telephone << Ret» a4 
F-116, 67 Broad, N ri. 
Mallory & Co., Inc., 

6, Ind. 


PRE-FINISHED METALS. See Steel, 
Commercial Grades and Forms 


PRESSES, HYDRAULIC 

Denison Engineering Co., 1199 Dublin 
Road, Columbus 16, Ohio. “‘HydrOILics,” 
“Multipress,” “‘Multi-Units.”” 

Hydraulic Press Mfg. Co., 1004 Marion 
Ra. mM ,, Gilead, Ohio, “HPM, 


sere 


PRESSES, PUNCH 

Black & Webster, Inc., Dept. ES, 126 
Massachusetts Ave., Boston 15, Mass. 

PRINT MACHINES, Black, Blue, 
Brown, White 

Ozalid Div., General Aniline & Film 
Corp., Dept. 85, Johnson City, N. Y. 


wees. V-TYPE. See Drives, V- 
elt. 


PUMPS 


Gast Mfg. Corp., 185 Hinckley St., Benton 
Harbor, Mich. (Vacuum) 


PUSH BUTTON STATIONS 
Allen-Bradley aan 1316 8. Second, Mil- 
waukee 4, 
Arrow-Hart. z , Electric Co., 108 
Hawthorne, Hartford, Conn. 
Euclid Electric & Mfg. Co.. The, 1835 
Charadon Rd., Buclid 17, Ohio. 
Section peee-e. 
Schenectady 5, N. Y. 


General Electric Co., 
Apparatus Dept., 
Micro Switch Corp., Freeport, Ill. 
National Acme Co., 170 E. 131st, Cleve 
land 8, Ohio, ‘‘Nameo.”* 
Square D Co., 4041 N. Richards, Mil- 


waukee 12, Wis. 
Trumbull Electric Mfg. Co., Plainville, 
P. O. Box 


Conn. 
Westinghouse Electric Corp., 
868, Pittsburgh 30, Pa. 


PYROMETERS, POTENTIOMETER 
— Company. 158 Bristol Rd., Water- 


ta Tetenstins Co., Naugatuck, Conn. 
aes — Regulator Co,, 2685 
Fourth Ave., S., Minneapolis 8, Minn. 


REACTORS. See Transformers 


RECEPTACLES. See Plugs and Re- 
ceptacles; Sockets and Receptacles; 
Plugs, Jacks, ete. 


RECTIFIERS, DRY METALLIC 
Cambridge Thermionic Corp.. 458 Concord 
Ave., ae 88, Mass. aa 


Oxide) 
Electronic he! N. 
Rt —_-~ anapoli 2, tn ind, " faagnestum 


Ponstel "on. Rectifier 
Div., North Chic — tT. (Selenium) 


Federal Telephone and Radio Corp., pee 
F-116, 67 Broad, New York 4, N. 
(Selenium) 

General Electric Co., Section Y52-822, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. (Copper Oxide, Selenium) 
*"Tungar.”’ 

Mallory Co., Inc., P. R., Indianapolis 6, 
Ind. (Magnesium Copper Sulphide) 

Radio Receptor Co., Inc., PS 8-44, 251 
w. 19th, New York 11, N. Y. (Selenium) 
**Seletron.’ 

Selenium Corp. of America, 2160 E. Im- 
perial Highway, El Segundo, Calif. 
(Selenium) ‘‘S.C.A.”’ 

Westinghouse ——— Corp., P. O. Box 
868, Pittsburgh 30 , Pa. (Copper Oxide) 
““Rectox.”” 


RECTIFIERS, MERCURY oe 

Federal Telephone and Radio C > Peg. 
F-116, 67 Broad, New York Y. 

General Electric Co., Section fas. 55, 
Apparatus Dept., Schenectady 5, N. , 

Westinghouse Corp., P. 0. Box 
868, Pittsburgh 30, Pa 


REELS, CORD 
Vacuum Cleaner Corp. of America, 1724 
W. Indiana Ave., Philadelphia 82, Pa. 


REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 


REGULATORS, TEMPERATURE. See 
Thermostats. 


REGULATORS. VOLTAGE. See also 
Transformers, Variable-Voltage 
Burlington — Co., 537 Fourth, 

Burlington, 
Federal oS ‘and Radio Sop. ve 
F-116, 67 Broad, New York 
General Electric Co., Section on 55, 
Apparatus Dept., Schenectady 5, N. Y 
R-B-M Division, Essex Wire Corp., Dept 
D-8, Logansport, Ind, 
. Co., 190 Willow, Waltham 


Sola Electric Co., 2525 Clybourn Ave.. 
Chieago 14, Ill. 

Ward Leonard Electrie Co., 34 South. 
Mount Vernon, N. Y. 


RELAYS and CONTACTORS 

Adams & Westlake Co., Elkhart, Ind 
(Mercury) ‘“‘Adilake.’’ 

Allen-Bradley Co., 1316 8. Second. Mil 
waukee 4, Wis. 

Allied Control Co., Inc., 2 East End Ave.. 
New York 21, N. Y. 

American Gas Accumulator Co., 1027 

Elizabeth, N. J. “Age 

American Relays & Controls, Inc., 2555 
Diversey Ave., Chicago 47, IIL 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Delay, Thermostatic Metal, 
Bulb Type) 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. 

Automatic Electric Mfg. Co., 60 State, 
Mankato, 

Barber-Colman Co., Rockford, Il. 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill, (Mercury & 
Micro-adjustment) 

Cramer Co., R. W., River 8t., 
brook, Conn. (Time Delay) 

Davis & Co., Dean W., 1006 First. 
Kentland, Ind. 

Durakool Inc., 1010 N. Main, Elkhart 
Ind. (Mercury) 

Edison, Inc., Thomas A., Instrument Div 
48 Lakeside Ave., West Orange, N. J 
(Thermal) 

Electric Auto-Lite Co., Toledo 1, Ohio. 
Federal Telephone and Radio Corp., Dept 
F-116, 67 Broad, New York 4, N. Y 

General Electric Co., Section E668-55 
Apparatus Dept., Schenectady 5, N. Y 


Center - 


Guardian Electric, 1627 H. W. Walnut 
Chicago 12, Tl. 

Haydon Mfg. Co., Inc., 2500 Forest, 
Forestville, Conn, (Time Delay) 

Jefferson Electric Co., Bellwood, Ill. 

Leach Relay Co., 5915 Avalon Bivd., Lo 

. (Electronic) 

Mercoid 4218 Belmont Ave 

Phillips ontieal Corp., 612 N. Michigan 
Ave., Chicago, Til. 

Potter & Brumfield Sales Co, 549 W 
Washington Blvd., Chicago 6, Ill. 

R-B-M Division, Essex Wire Corp., Dept 
D-8, Logansport, Ind. 

Sigma —a Inc., 60 Ceylon, Boston 

8. 

Struthers- Dunn, Inc., 146-150 N. 18th, 
Philadelphia 7, Pa. ( ) 

Trumbull Electrie Mfg. Co., Plainville. 

Ward Leonard Electric Co., 34 South 8t.. 
Mount Vernon, N. Y, 

bet Electrie Corp., P. 0. Bor 
868, Pittsburgh 80, Ps. (Time Delay) 

Weston Pitlectrisal Instrument .» 582 
Frelinghuysen Ave., Newark 5 J. 

Zenith Electric Co., 152 W. Walton, Chi 
cago, Ill 

REMOTE CONTROLS. See Push But 
ton Stations; Relays and Oon 
tactors; Switches. 

RESISTANCE ALLOYS 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J 
“Chromax,”’ **Nichrome. a” _ . 

c 


Mie. Co,, Detroit 8, 


RESISTANCE HEATING UNITS. See 
Heating Elements & Units. 


ELECTRICAL MANUFACTURING 





Sales Ste 


THREE WAY - TWO POSITION 
TWO WAY - NORMALLY CLOSED 
TWO WAY - NORMALLY OPEN 


Stointess steel Allied Solenoid Valves 


ore highly resistant to corrosion and oxidation— 


IDEAL GAS 
AND ‘FLUID 
CONTROL 


the coils are impregnated to withstand moisture— 


STANDARD spring loading insures positive closing—soft insert, 


5 to 250 


P.s.t valves weigh only one pound, are 234" high and 


against a stainless seat, prevents leakage. Allied 


1%" in diameter, yet operate easily and depend- 
SPECIAL : 


5 to 850 


P. S. 1. 


ably at maximum operating pressures, controlling 
any media such as water, alcohol, oil, air, gas, etc. 


Standard valves are rated 10 watts maximum A.C. 
HUNDREDS OF | ., DC. 
MODELS — 
SPECIAL 
APPLICATIONS 


Many models are approved by both 
Underwriters Laboratories and Factory Mutual. 


Write for catalog for full engineering details. 


SOL-REX 


REG. U. 8S. PAT. OFF. 


Miniature Incandescent Lamps 
for all purposes 


HERZOG 


MINIATURE LAMP WORKS 


12-23 JACKSON AVE LONG ISLAND CITY, N. Y 


Your Specifications are our guide 
to your Washer needs... 


Design and material in washers for electrical prod- 
ucts are important. QUADRIGA washers are made 
exactly to your specifications in a wide range of 
materials, shapes and sizes. Prompt delivery. 


QUADRIGA WASHERS 


All types: flat, special dimension, irregular, contour, 

finishing, tension, cupped and drawn, friction, dished 

blanks, etc. Wire Terminals. ALSO SMALL METAL 

—— ee DESIGN. Write for Quadriga 
atalog. 


THE QUADRIGA MFG. CO. 


Inc. 1894 “Half a Century” 
215 WEST GRAND AVENUE CHICAGO 10, ILL. 


AUGUST 1947 


An effective FLUX for 
every soldering job 


Use KESTER Fluxes 


@ The use of wrong flux in any soldering operation 
means solder failure. Select your flux from Kester’s 
complete high quality line and be sure you're using 
the chemically and physically correct flux for your 
particular soldering: job. 


@ Nearly half a century of practical experience has 
resulted in the development by Kester of efficient and 
effective fluxes for every soldering operation. Proven 
in industry, Kester Fluxes are your assurance of clean, 
tight solder bonds—solder bonds that hold tight against 
vibration, shock, twisting, bending, and expansion and 
contraction caused by temperature extremes. 


@ Each one of the hundreds of Kester fluxes has been 
carefully tested in the laboratory and in practical 
application. Today, not only is the performance of each 
Kester flux definitely known, but also the circumstances 
under which each one should best be used. 


®@ So look to Kester Fluxes for the answer to any flux 
problem. Without obligation to you, Kester engineers 
will gladly specify the flux that fits your special needs. 


KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago 39, Illinois 


Eastern Plant: Newark, N. J. 
Canadian Plant : Brantford, Ont. 


Cay: 


Se, 


ee R ee es Be ee 
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CAN YOU USE 
THIS BOOK OF 
4500 DESIGNS? 


Over 4500 shapes and sizes of name plates 
for which we have dies in stock are shown 
in this book. By choosing one of these de- 
signs you can effect a material saving. If 
you or your Engineering Department can 
‘ make use of it write us now for a copy of 

“Designs for Name plates”. . .Your request 

for quotation is solicited—you will receive 


a prompt reply. 
ETCHING COMPANY OF AMERICA 


1520 MONTANA STREET, CHICAGO 14, ILLINOIS, DEPT. E-8 


Metg! Name Plates, etched or lithographed © Plastic Name Plates, Dials 

and Ponels, lithographed or screened * Etched Metal Scales, Clock Dials, 

instrument Panels, Art Novelties, Advertising Specialities * Etched Metal 
Panels for elevators and architectural uses. 


SUBSIDIARY OF_DODGE MFG CORPORATION, MISHAWAKA, INDIANA 
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| RESISTORS, 
| RADIO 





National Lock Wi 


RESISTANCE LINE CORDS 

General Electric Co., Section Y52-822, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. 

Ohmite Mfg. Co., 4804 Flournoy, 
44, Ill. ‘*Cordohm.” 


RESISTANCE WIRE. 
sistance. 


Chicago 


See Wire, Re 


INSTRUMENT and 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Amperite Co.. 561 Broadway, New York 12, 
285 N. 6th, 


Frankiip 


Clarostat Mfg. Co., Ine., 
Rrooklyn, N.Y 
Electrical Ueactance _Corp., 
ville, N. ¥. “‘Hi- 


-| Gardwick, Hindle, Inc., Newark 5, N. J. 


Hartford Element Co., Inc.. 276 Windsor 
Hartford 5. Conn. 

(nternational Resistance Co, 401 N. Broad. 
Philadelphia 8, Pa. 

a ng Co., Ine., P. R., Indianapolis 

12508 Berea Rd., 


6. Ind. 
Ohio Carbon Co., 
4804 Flournoy, Chicago 


Cleveland 11. Ohio, 

Ohmite Mfg. Co., 

44, IIL “Brown Devil,”” “Corrit 
“Dividohm *’ “Rite Ohm.”” “‘Wirewatt "’ 

Resistors, Inc., 2247 Indiana Ave., Chi- 
cago 16, Ul. 

Sprague Electric Co., North Adams, Mass 
“*Koolohm 

Stackpole Carbon Co., St. Marys, Pa 

futtle & Co. H. W., Adrian, Mich. 
(Strip) 

Ward Leonard Electric Co., 84 South. 
Mount Vernon, N. Y. 

Weston Flectrical Instrument C 582 
Frelinghuysen Ave., Newark 5, - 


RESISTORS, POWER CIRCUIT 


Alien-Bradley Co., 1316 8. Second. Mil 
waukee 4, Wis. 

Consolidated Sewing Machine & Supply 
Co., 1115 Broadway, New York 10, N. Y. 
Foot & knee controlled) 

Cw oe Corp., Franklinville. 


General Electric Co., Section E607-12, 
Apparatus Dept., 

(nternational Resistance Co., 401 
Philadelphia 8, Pa. 


Schenectady 5, N. Y. 
N. Broad. 


—, Co., Ine., P. R., Indianapolis 
Ohimite Mfg. Co., 4804 Flournoy, Chicago 
44, MT. 


Resistors, Inc., 2247 Indiana Ave., Chi- 
eago 16, Ill. 

Sprague Electric Co., North Adams, Mass 
“*Koolohm,” *“Megomax x. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

RHEOSTATS, 
RADIO 


INSTRUMENT and 


Allen-Bradley Co., 1316 8. Second, Mil 

waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc., 285 N. 6th, 
Brooklyn, N. Y. 

Euclid Electric & Mfg. S.. 1335 Chardon 
Rd., Cleveland 17, Ohio. 

Fairchild Camera ‘& Instrument Corp., 
oe & A, 88-06 Van Wyck Blvd., Jamaica 

Hardwick, ¥saindle, Inc., Newark 5, N. J. 

International Resistance Co. , 401 N. Broad, 
Philadelphia 8, Pa. 

oe & Co., Inc., P. R., Indianapolis 


ont te. Co., 4804 Flournoy, Chicago 


Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 


RHEOSTATS, POWER CIRCUIT 


Allen- meniiey So. 1316 8. Second, Mil- 
waukee 4, W: 

Electrical aieeeiasteaten Co., Lake at 
Fourth, Racine, Wis. (Foot & Knee 
Control) 

General Electric Co., Section po 55, 
Apparatus Dept., Schenectady 5. MN. ¥. 

International Resistance Co., 401 N. Broad, 
Philadelphia 8, Pa. 

National — Controller Co., %309 
Ravenswood Ave., Chicago, Til. 
Ohmite Mfg. Co., 4804 Flournoy, Chicago 


44, Til. 

Rex Rheostat Co., Baldwin, L. I.. N. Y. 
Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 


RINGS, COLLECTOR 


Hillsdale Commutator Co., Hillsdale, Mich. 

Makepeace Co., D. E., Attleboro, Mass. 
(Precious Metal) 

Wesche Electric Co., B. A., 1626- 15 Vine, 
Cincinnati 10, Ohio. “"Welco.”” 

Wilson Co., H. A., 105 Chestnut, Newark 
5, N. J. (Precious Metal) 


RINGS, RETAINER and SNAP 


Cuyahoga Sosieg Co., 10270 up Road, 
Cleveland 2, Ohio. “‘ 
. 14a Chest - 


Garrett Co., ine., George 
nut, Philadelphia 2, Pa. 

(llinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 30, Tl. 

asher Co., Newark 5, 


N. J. 
Waldes Kohinoor, Ine., 47-10 ‘ape: - 
Long Island City 1, 'N. Y¥. 





RIVET SETTING MACHINES 

Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood. Ll. 

Milford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn 

RIVETS. dee Fasteners. 


ROLLER BEARINGS. 
Ball and Roller. 


ROTARY- CONVERTERS. See 
Motors and Generators. 


RUBBER and RUBBER PRODUCTS 


See Bearings, 


Goodrich, B. F., Dept. EM-17, Akron, 
Ohio. 

Snenxze Rubber Prod. Co., Derby, Conn. 

United States Rubber Co., ae: aque 
of the Americas, New York 20, 

SAWS, COMMUTATOR. See Oom- 


mutator Saws and Slotters. 


SCREW DRIVERS, PORTABLE. See 
Tools, Portable. 


SCREW-ORIVING MACHINES 
Rumac Mfg. Co., 24 E. 21st, New York 
m H.. F. 


SCREW MACHINE PRODUCTS (See 


also Fibre; Plastics 
All-Metal Screw Products Co., Ine., po. 
FT, 82 Greene. New York 18, N. ¥ 
Linden & Co., Inc., 70 Baker, Providence, 


- oe 

Milford Rivet s at Co., 871 Bridge- 
port Ave., ilford, 

National Acme Co., 170 E. 18st, Cleve- 


land 8, Ohio. 
x Plainville, Conn. 


Peck Spring Co., 
Beovill Mite. Co., Waterville Screw Prod- 


ucts Div., Waterville 48, Conn. 
SCREWS. See Fasteners. 


SEALS and TERMINALS, HER- 
METIC. 
Stupakoff Ceramic Mfg. Co., Latrobe, Ps. 


SEALING COMPOUNDS. See Oe 
ment; Waxes and Compounds. 


SEALS, OIL and GREASE 
Garlock oe Co., Palmyra, N. Y. 


*"Klozu 
Gits ag Mfg. Co., 1940 8. Kilbourn 


Ave., Chicago 23, Til. 
SELECTOR SWITCHES. See Switches. 


SELENIUM RECTIFIERS. See Recti- 
fiers, Dry Metallic. 


SEQUENCE CONTROLS. See 
Switches; Timers. 

SHAFTING, FLEXIBLE. See Flexible 
Shafting. 


SHEETS, ELECTRICAL. 
Electrical. 


SHUNTS, INSTRUMENT. See Instrvu- 
ments and Accessories. 


SIGNAL LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator. 


SILK, VARNISHED. See Fabrics, 
Insulating. 


SILVER and SILVER ALLOYS (See 


also Contacts) 
(For Solder, see Brazing Alloys, Silver) 


Beer & Oe, Inc., 118 Astor, Newark 5, 
J. 
Brinin Co, C. 8., 2388 Spring, New 
York 18, N. ¥. 
Fansteel Metallurgical Corp., North Chi- 


— 4 
General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 
Handy & Harman, 82 Fulton, New York 


» We Re 
Mak be Co., D. E., Attleboro, Mass. 


Mallory & Co., Ine., P. R., Indianapolis 


See Steel, 


SLATE 
Portland-Monson Slate Co., Portland, Me. 


SLEEVE BEARINGS. See Bearings 
and Bushings. 


SLEEVING, SATURATED. See Tubing 
& Sleeving, Varnished 


SLEEVING and TAPE, ASBESTOS 


Insulation Manufacturers .» 565 W. 
Washington Blvd., Chicago Til. 

Mitchell-Rand Insulation > on. Ine., 51 
Murray, New York 7, N. Y. 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J. 


SLOT INSULATION. See Fabrics, 
Insulating; Mica; Paper, Insulating; 
Tubing ” Sleeving, Varnished. 


SLOTTERS, MICA. See Commutator 
Saws and Slotters. 


ELECTRICAL MANUFACTURING 








for neat, speedy wiring 


VERSIFLEX PLASTIC 
WIRE and 


BURNDY New York 54, N.Y 


. FOREIGN: 





SMALL PATTERN 
LARGE PATTERN 
MACHINE SCREW 
BOLT SIZES 
SPECIAL SIZES 
High Quality 
Volume Prod.ction 
Prompt Delivery 


Popular sizes carried 
in stock. 


Ne bal 
Washer & Stamping er 


4915 GRANT AVENUE, «§ ©. BOX 1756 
CLEVELAND 5, onan 


AUGUST 1947 


diameters 


i i f sizes, 
ilable in a wide range © 
Avai - 


from 1” to 2”. - - Self-insulating - - - 


i ature Extremes... 
Weight . . . Resist Temper 
\ATE 
High Strength . - IMMED 


DELIVERY! 
Write for full details, specifications and 


_ Economical . . - 


prices. 


CANADA: Canadian Line Materials, Limited, Toronto 13 


Philips Export Corporation, New York 17, N. Y. 


Flexib‘lity of Infra- 
red proves ideal for 
drying electric motor 
windings. 


for Flexible, Controlled 
Drying and Baking — 


NALCO «i> LAMPS 


RED 

The quick, penetrating Infra-red heat of Nalco Dritherm 
Lamps assures uniform, clean baking, heating and drying 
in a fraction of the time required by ordinary methods. 
The flexibility inherent in the Infra-red process assures 
ease of installation to obtain the exact heat concentration 
needed to economically perform your drying or baking 
operations. 


Send for Bulletin: ‘‘Drying Problems Made Easy” 


Bd a Pv aie y | 
eT Aes 


1082 Tyler Street St. Louis 6, Mo. 
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foot operated multi-step amg 


HEOSTAY 


Least iad 
MOTOR SPEED 


CONTROL 


A moderately priced high quality resistor 
specifically designed to sensitively control the 
speed of small motors, such as used on sew- 
ing machines, handy grinders, scientific 
apparatus, etc., and by dentists, jewelers, 
watchmakers, home craftsmen and hobbyists. 















e@ 8 step range from zere to full speed. 

@ Smoothly operating leaf spring. 

@ Ample ventilation prevents overheating. 

@ Suction-cup type rubber legs prevent slip- 
ping. 

@ Easily accessible terminals for wiring. 


For A.C. and D.C. — 110-120 volts 
Meximum current: 900 MA. 

Standard: 135 Ohms 

Other Ratings on Special Order 


manufactured 


CONSOLIDATED 


SEWING MACHINE & SUPPLY CO., INC. 
1115 BROADWAY NEw YORK 18, &. 8. 


THOUSANDS...or MILLIONS AVAILABLE! 


/ 


ta 





Prompt Delivery is assured when you order those 
packings for your products from Fel-Pro. We've 
got the facilities to make ‘em right and deliver 
‘em fast in our plants, equipped with the latest 
type machinery and employing the most modern 
methods. We've got the know-how and engi- 
neering experience, too, to suggest the right 
packings for your needs, to meet any heat range 
or resistance conditions—and the right mate- 
rials, regular type or new mineral, vegetable 
and synthetic substances. Feel free to use Our 
Non-Charge Consultation Service. ALSO GET FREE 
FOLIO containing 53 actual samples, latest devel- 
opments in Packings, Gaskets, Washers, Die 
Cuts, etc. Write = 


INDUSTRIAL GASKETS AND PACKING DIVISION OF 
Felt Products Mfg. Co., 1536 Carroll Ave., Chicago 7, Ill. 


PLASTICS 


ia via 


ASBESTOS 
SHEET 


ae aer 20: 
METALLIC 





and many other 
materials 





ae aCe Vee a Rhea 04) eee ee 
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SOCKET SCREW KEYS and 
WRENCHES 

Holokrome Screw Corp., Hartford 10, Conn. 

Standard Pressed Steel Co., Box 594, 
Jenkintown, Pa. ‘Hallowell.’ 


SOCKET SCREWS. See Fasteners 
(Screws, Set & Cap). 


SOCKETS and RECEPTACLES, 
INCANDESCENT LAMP 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. 

Drake Mfg. Co., 1713 W. Hubbard. Chi 
cago 22, Ill. (Pilot) 

General Electric Co., Section ‘Y52-822, 


Appliance & Merchandise Dept., Bridge- 
port 2, Conn. 

McGill Mfg. Co., Inc., Valparaiso, Ind 
**Levolier.”’ 


Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 


SOCKETS, FLUORESCENT. See 
Fluorescent Lamp Auxiliaries. 


SOCKETS and ADAPTERS, RADIO 
See Plugs, Jacks, Receptacles, 
Sockets. 


SOLDER, SELF-FLUXING 
(For Silver Solders, See Brazing 
Alloys) 

Federated Metals Div. American Smelting 
& Refining Co., 120 Broadway, N. Y., 


wm he 
Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 389, Ill. **Acid-Core,”” “‘Rosin- 
Ruby Chemical Co., 60 McDowell, Colum- 
bus 8, Ohio. 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, etc.) 
Burnley Battery & Mfg. Co., North East, 


Brass & Copper Co.. Inc., Water- 


bury 91, Conn. 
du Pont de Nemours, Inc., EB. I., Rubber 
aeatieis Div. F-7, ‘Wilmington 98, 
el. 


Kaos Solder Co., 4209 Wrightwood Ave., 


Ruby feal Co, 60 McDowell, Co- 
lumbus 8, Ohio. 


SOLDERING IRONS 
a a Heater Co., Detroit 


Electric. ‘Goldering Iron Co., Ine., 3846 W. 
Elm, River, Conn. “‘Esico.”’ 
General ectrie Co., Section 668-55, 
Agperetng Dept., Schenectady 5, N. Y. 
monn Electric Co., 177 W. Clay Ave., 
Roselle Park, N. J. 
Ideal Industries, Inc., 1008 Park Ave., 
peeeeee, “Thermo-Grip”’ Grip 
Stanley Electric, New Britsin. Conn. 
Vulean Electric Co., Danvers 2%, Mass. 
**Mercury.”” 


SOLDERLESS CONNECTORS. See 
Connectors, Wire & Oable 


SOLENOIDS 

Davis & Co., Dean W., 1006 First, 
Kentland, Ind. 
stern Air Devices, Inc., 588 Dean, 
Brooklyn 17, N. Y. 


Toledo Ohio. 

General Electric Co., Section Hees’ 55, 
Apparatus Dept., Sw. Y. 
Guardian Electric, 1627D W. Wainut 8t., 


2, Til. 
Jefferson Electric Co., Bellwood, Ml. 
National Acme Co., i70 E. 18ist, Cleve- 
land 8, Ohio. ‘‘Nameo.” 
— Control on.. 612 N. Michigan 


ve., oe, = 
Chemicals iv. ¥F-5, aE 98, 
8t -Duna, = 146-150 N. 18th 


Electrical Mfg. Co.. 10008 
8. Main, Los Angeles 8, Calif. ““Wesco.”” 


SPEED INDICATORS. See 
Tachometers. 


SPEED REDUCERS 
For Motorized Units, See Motors 
and Generators. 

er Co., 556 W. Monree, Chicago 


SPLICING GUM and TAPE. See 
Tape. Friction and Splice. 


SPOOLS, WIRE 
The Cleveland Welding Co., W. 
Berea Rd., Cleveland 17, Ohio. 


SPRINGS. COIL and FLAT 

Accurate Spring Mfg. Co., 3817 W. Lake, 
Chieago 24, IM. 

American Stee! & Wire Co., Cleveland, 
Ohio. “‘USS.”’ 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol. Conn. 

Cuyahoga Spring Co., 10270 Berea Road, 
Cleveland 2, Ohio. 

Garrett C>., Inc., George K.,.1421 Chest- 
nut, Philadelphia 2. Pa. 

Gihson Co.. William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., 
Chicago 14, Tl. 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. 

Hunter Pressed Steel Co., 


117 & 


Lansdale, Pa. 


Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 30, Ill. 

Lewis Spring & Mfg. Co., 2646 North 
Ave., Chicago 47, Ill. 

Paragon Spring Co., 4615 W. Fulton, 


Chicago 44, Ill. 
Peck Spring Co., Plainville, Conn. 
Associated 


Raymond Mfg. Co., Div., 
Spring Corp., Corry, Pa. 

Reliable Spring & Wire Forms Co., 3167 
Fulton Road, Cleveland 9, Ohio, 

STAINLESS STEEL. See Steel, 
Commercial Forms and Grades. 


STAMPINGS, METAL 
Accurate Spring Mfg. Co., 83817 W. Lake, 
Chicago 24, Ill 


American Brass Co., Waterbury 88, Conn. 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Electric Auto-Lite Co., Toledo 1, Ohio. 
Freeway Washer & Stamping Co., 4915 
Grant Ave., Cleveland 5, Ohio. 
Gibson Co., William D. ar, Asso- 
elated Spring Corp.), 1800 Clybourn 

Ave., Chicago 14, 

Garrett & Co., Inc., George K., 1421 Chest- 
nut, Philadelphia 2, Pa. 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 30, Il. 

ae & Co., Ine., 70 Baker, Providence, 


Paragon Spring Co., 4615 W. Fulton, 
Chicago 44, IIl. 

Patton-MacGuyer Co., 17 Virginia Ave., 
Providence 5. R. 1. 

Raymond Mfg. Co., Div., Associated 
Spring Corp.. Corry, Pa. 

Reliable Spring & Wire Forms Co., $167 
Fulton Road, Cleveland 9, Ohio. 

Beovill Mfg. Co., 18 Mill, ‘Waterbury 91, 


United-Carr Fastener Corp., Dept. E-1, 
Cambridge 42, Mass. 

Wenco Mfg. Co., 1136 W. Hubbard, Chi- 
cago 22, Ill. 

Whistler & Sons, Inc., 8. B., 752 Mili- 
tary Road, Buffalo 17, N. Y¥. 

Worcester Pressed Steel Co., 


608 Barber 
Ave., Worcester 6, Mass. ~ 


““Presteel. 


he ge ag NON-METALLIC 

Baer Co., N. 7-11 Montgomery, Hill- 
side, N. J. Siintbre) 

Freeway Washer & Stamping Co., 4915 
Grant Ave., Cleveland 5, Ohio (Plastics) 


STARTERS, FLUORESCENT. See 
Fluorescent Lamp Auxiliaries. 


STARTERS, MOTOR. See Controllera 
Motor. 


STEATITE. See Ceramics. 


STEEL—Commercial Forme and 
Grades 


Alloy (A) 
Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and Strips (8S) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (0) 
Tubin 


g (T) 
(See also Steel, Electrical; also Wire, 
Steel) 


Barnes Co,, Wallace (Biv. Associated 
Spring Corp.), Bristol, Conn. (S-CO) 
(Spring) 


Carnegie-Illinois Steel Corp., 619 Carnegie 
Bldg., Pittsburgh 30, Pa. “USS.’ 
“Vitrenamel”’ (B-AC) (S-ACDEN) 

(T-ACN) 


Carpenter Steel Co., 115 W. Bern, Read- 
ing, Pa. (T-N) 

Cold Metal Products Co., Youngstown 1, 
Ohio “CMP Thinsteel’’ (S-ACNO) 
Follansbee Steel Corp., Pittsburgh 30, Pa. 

(8-CO) (Clad) 
Granite City Steel Co., Granite City, 
Ill, (S-CEN) (Clad) 
Bemltes'® Sons Co., John A., Trenton 2, 


Ryerson & Son, Inc., Joseph T., Chicago, 
Til. (BS-ACIEN) (T-ACN) 
Steel Tape Co. of America, Dept. D. 
500 Grand, Jersey City 2, N. J. (C) 
Superior Steel Corp., Carnegie, Pa., 
(ANS) (Spring) (Clad). ‘‘SuVeneer.” 
Superior Tube Co., 2021 Germantown 
Ave., Norristown, Pa. : 
Thomas Steel Co., 
“*Thomasstrip”’ 
Timken Roller Bearing Co., 
Ohio (B-A) (T-AC) 
Worcester Pressed Steel Co., 608 Barber 
Ave., Worcester 6, Mass. “Presteel’’ 
(S-ACO) 


Canton 6, 


STEEL ALLOYS, FERROUS. See 
Ferro Alloys. 


STEEL, ELECTRICAL (Silicon), 
Sheets and Strips. 

Carnegie-Tllinois Steel Corp., 619 Car- 
negie Bidg., Pittsburgh 30, Pa. “‘USS’’ 

Follansbee Steel Corp., Pittsburgh 30, Pa. 

Granite City Steel Co., Granite City, Ill. 


STENCIL CUTTING MACHINES 
Diagraph-Bradley, Dept. D., 3745 Forest 
Park Bivd., St. Louis 8, Mo. 


ELECTRICAL MANUFACTURING 
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EXTENSION 
A Complete Spring Service 


COIL SPRINGS, WIRE FORMS, FLAT 
SPRINGS, BRAZING RINGS, of all mate- 





TORSION rials, in any quantity and in special design nee Sy ea 
are now available at Paragon. ce ae 
A complete service not only in the} 
manufacture of springs but in engineer- 
ing and consultation on spring design, is 
COMPRESSION yours for the asking. 


A special department has been set 


> up for small orders—so don’t hesitate 
to call on Paragon, whatever your 





FLAT spring requirements. 
j INQUIRIES GIVEN PROMPT ATTENTION | 
C/A) Now Available — 31 Assort-\g 
| anal ment-Stock Spring Booklet 
; 
| PARAGON sprinc comPANy 
b 4615 WEST FULTON STREET CHICAGO 44, ILLINOIS 












Courtesy HURLEY Machine Division, makers of GLADIRONS 


Form Wound 

Paper Section 

Acetate Bobbin 

Acetate Section 

WV Bakelite Bobbin 
Cotton Interweave 


TRANSFORMERS 


To your specifications 


iia ae ee Becouse their ENGINEERING Department knows 


93 MAIN ST. WINSTED, CONN. ” by test that they will give feithful ond enduring 





wy ARE CORNISH wire prooucts 
SPECIFIED BY THIS LARGE MANUFACTURER 
OF IRONING MACHINES? 

























performance .. . 


Because their PRODUCTION Department finds that 
they have those qualities essential for quick 


installation on their assemby line . . . 


Because their PURCHASING Deportment realizes 
that these Quality Products, backed by de- 
pendable service, are sold at prices that spell 


true economy... 


wesc vom HH EORNISH WIRE CO., 


for every application 
0 CQ 
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LU RENF 
LONVERSION 


es ATR QUALITY 


PRODUCTS 





BATTERY 
ELIMINATORS 


For DEMONSTRATING and TESTING 
AUTO RADIOS 


New Models . . . Designed for Testing D.C. Electrical 
Apparatus on Regular AC. Lines. Equipped with Full- 
Wave Dry Disc Type Rectifier, Assuring Noiseless, Inter - 
ference-Free Operation and Extreme Long Life and 
Reliability. 


@ Eliminates Storage Batteries and Battery Chargers. 

@ Operates the Equipment at Maximum Efficiency. 

@ Fully Automatic and Fool-Proof. 

@ Type 60-ELIA . . . Rated Output 6.3 V. at 6.5 Amp. 
Dealer Net Price $22.80 

@ Type 120C-ELIO . . . Rated Output 6.3 V. at 14.Amp. 
Dealer Net Price $37.20 





AUTO 
RADIO 
VIBRATORS 





Designed for Use in Standard Vibrator-Operated Auto 
Radio Receivers. Built with Precision Construction for 
Longer Lasting Life. Prices are app. 15% lower. 


STANDARD 
and HEAVY 
DUTY 
INVERTERS 


For Inverting D.C. to A.C. 

Specially Designed for Operating A.C. Radios, Television 
Sets, Amplifiers, Address Systems, and Radio Test Equip- 
ment from D.C. Voltages in Vehicles, Ships, Trains, 
Planes and in D.C. Districts. 


Write for New ATR Catalog—Today! 





AMERICAN TELEVISION AND RADIO CO. 
Products Since 193] 
MINNESOTA 


— 


Quality 
SAINT PAUL 1 
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STRAIN RELIEFS. 
Clamps, Stain Relief. 


STRIPPERS. WIRE 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Pyramid Products Co., 2224 8. Btute 
Chicago 16 Ill. “Colonia 

em Co., 24 E. 2st, "ew Yorn 
10 


Wenco Mfg. Co., 1136 W. Hubbard, Chi- 
cago 22, Ill. ‘*Simplex.’’ 

Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland, Ohio. ‘“‘Speedcraft.”’ 


STRIPPING and CLEANING COM 
POUNDS 


Oakite a, 
York 6, N. Y. 


Inc., 18-H Thames, New 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 

Aircraft-Marine Products, 
Fourth, Harrisburg Pa. 


Baer Co., N. 8., 7- il Montgomery, 
side, N. J. 


Burke Electric Co., 


Inc., 1504 N. 


All 
‘377 W. 12th, Erie, 


Pa. 

Cambridge Thermionie Corp.. 453 Concord 
Ave., Cambridge 38, Mass. 

Chase Brass & Copper Co., 
bury 91, Conn. 

Federal Telephone and Radio Corp.. Dept. 
F-116, 67 Broad, New York 4, N. Y¥ 


Inc., Water- 


Howard B. Jones Div., Ciach Mfg. Corp., 
2460 W. George, Chicago 18, Ili. 

Millen Mfg. Co., Inc., James, 150 Ex- 
change, Malden, Mass. 

Northern Industrial Chemical Co., 1-11 
Elkins, South Boston 27, Mass. 

Trumbull Electric Mfg. Co., Plainville 


y 


Conn. 
United States Instrument Corp., Dept. 2. 
19 S. Harrison. E. Orange, N 
a Industrial Bldg., 
2, d. 


Baltimore 


SUPPORTS, CABLE. See Wire & 
Cable Loop Supports. 


SWITCHES, AUTOMATIC and 
MANUAL 


Float (Liquid Level) (A) 
Limit (Snsp-Action) (B) 
Magnetic (C) 
Mercury (D) 
Pressure (Diaphragm) (E) 
Thermal (F) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (0) 


Push Buiton Snap 
(Toggle, Slide, Rotary) 
Control (R) 
Selector (Rotary Tap) 
Through-Cord Snap 
Centrifugal 


(See also Circuit Breakers; Push Butto: 
Stations; Contrullers, Motor; Relays 


Timers) 
Allen-Bradley Cv., 1316 8. Second, Mil 
(ACEFJPR) 


waukee 4, Wis. 

Allied Control Co., Inc., 2 East End Ave., 
New York 21. N. ¥. (R) 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. (ACDHb 
MPRT) 

Automatic Electric Mfg. Co., 60 State 
Mankato. Minn. (G) 

Clare & Co., C. P., 4719 W. Sunnysio- 
Ave., Chicago 30, Ill. (N) 

Cramer Co., R. W., River St., Centerbrook 
Conn “Sauter’’ (G‘ 

Durakool, Inc., 1010 N. Main. Elxhart 
Ind. (D) 

Edison, Inc., Thomas A., Instrument Div., 

48 Lakeside Ave., West Orange, N. J. 


(Fr) 

Euclid Electric & Mfg. Co., 1835 Chardon 
wet, Cleveland 17, Ohio (Euclid) 

Federal Electric peetante Co., 50 Paris 
Newark 5, N. J. (D 

Federal Telephone and Radio Corp., 


Dent 
F-116, 67 


Broad, New York 4, N. Y. 


(NS) 

Fenwal Inc. 51 Pleasant, Ashland, Mass 
“"Thermoswitch” (F) 

Fries instrument Div., Bendix Aviation 
Corp., 145 Taylor Ave., Baltimore 4 
Mad **Amptrol." 

General Electric Co., Section E6f&-5d, 


Apparatus Dept., Schenectady 5, N. Y 
“Switchette’” (ACDEFGHKMOPRST) 
Guardian Electric, 1627-H W. Walnut St., 

Chicago 12, Ill. (CFGHN) 
Heinemann Electric Co., 99 Plum. Trenton 
N. J. ‘“‘Heco”’ (0 
Ideal Industries, Inc. 1008 Park Ave. 
Sycamore, Ill. ‘L) 
Jefferson Electric Co., Bellwood, Til. (D) 
Valparaiso, Ind 
(KP) 


McGill Mfg. Co., Ine 
‘Levoller,”” ““Twi-Lite”’ 

Mallory & Co., Ine., P. BR., Indianapolis 
6, Ind. (GNPS) 

Master Elecrtric Co.. Dayton 1, Ohio ‘C) 

Mercoid Corp., 4213 Belmont Ave., 
Chicago 41 Ill. (ACDEF) 

Micro Switch Corp., Freeport. Ill. 
Cop” (BFLS) 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. (waterproof) 

Minneapolis-Honeywell Regulator Co., 2685 
Fourth Ave 8., Minneapolis & Minn 


“Temp 


“Con-Tac-Tor’’ (BDEF) 
Mu-Switch Corp.. Canton, Mass. (BE) 
National Acme Co., 170 E, 131st, C'eve- 


land 8, Ohio. “‘Namco” (BP) 


See Grips au. Ohmite Mfg. Co., 


4804 Flournoy, Chicago 
ae ln. (3) 
‘owrex Switch Co., O. Box 206, Wat 
an a. Mass. s) 5 aa 
vision, Essex Wire 
D-8, Logansport, Ind. mh 


Robertshaw Thermostat Co., Youngwuva, 


Pa. (FM) 
Slater Electric & Mfg. Co., 32-63 56th 
Woodside, N. Y. (P-Rotary) 
108 Forest, 
(EF) 


Spencer Thermostat Co., 
Richards, Milwau- 


Dr at 


Attleboro, Mass. ‘‘Klixon”’ 
kee 12, Wis. a 
(P-Slide) 
Struthers-Dunn, inc., 146-150 N. 13th, 
1 re inc., Dept. H, Ashland, Mass. 
‘Go 
Conn. (CFOP) 
Tuttle & Kift, Ine., 1823 N. Monitor Ave., 
(M) 
Unimax Switch Corporation. 460 W. 
New York 1, N. Y¥. (B) ye, 


Square D Co., 4041 N. 

Stackpole Carbon Co., St. Marys, Pa. 
Philadelphia 7, Pa. 

Trumbull Electric Mfg. Co., Plainville, 
Chicago 39, IIL 

United States Instrument Corp., Dept. 


19 8S. Harrison, E. Orange, N. J. ss 
Ward Leonard Electric Co., _ South, 
oa vestee, N. Y. (ACEFP 

estinghouse ectric be 0. Bo 

866, Pittsburgh 30, cor, BO. B P 
Zenith Electric Co., 152 W. Walton, 

Chicago, Ill. (CGH) 
TACHOMETERS 


Bristol Company, 153 Bristol Ra4., W. 
bury 91, Conn. — 


Electric Auto-Lite Co., Telede 1, Ohio. 
Ideal Industries, Inc., 1008 Park Ave, 
Sycamore, IIl. 


Reliance Electric & Engineering Co., 1054 
Ivanhoe Road, Cleveland 10. Ohic. 

Weston Electrical Instrument .» 582 
Frelinghuysen Ave., Newark 5, N. J 


TAGS, TERMINAL 


National Band & Tag Co., Dept. 9-527, 
Newport, Ky. 


TAPE, ADHESIVE and COIL 
FASTENING 

Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6, Ill. 

Minnesota Mining & Mfg. Co., 900 Fav- 


quier Ave., St. Paul 6, Minn. ‘‘Scotch.” 
TAPE, ELECTRICALLY CONDUC- 
TIVE. See Fabrics Electrically 
Conductive 
TAPE, INSULATING. See Fabrics, 
Insulating; Sleeving and Tape, 
Asbestos; Tape, Friction and 


Splice; Tape & Sheeting. 


TAPE, FRICTION and SPLICE 

General Electric Co., Section Y52-822, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. 

— B. F., Dept. EM-17, Akron, 

|e. 

Insulation Manufacturers om. a Ww. 
Washington Blvd., Chicago 6, 

Irvington es & Insulator hy Irving- 


ton 11 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 

Mitchell-Rand' Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

United States Rubber Co., a Avenue 
of the Americas, New York 20, N. Y. 


TAPE, MAGNETIC RECORDING. See 
Magnetic Recording Tape. 


TAPE, MICA. See Mica. 


TAPE and SHEETING, SYNTHETIC 
RESIN 


New Jorsey Wood Finishing Co., Wood- 
bridge, N. J. “‘Vartex.”’ 


TAPES, MEASURING 
Keuffel & Esser Co., Hoboken, N. J. 


TEMPERATURE CONTROLS. See 
Switches; Thermostats. 


TERMINAL BLOCKS. See Strips, 
Terminal. 

TERMINALS. See Lugs and 
Terminals. 

TESTING INSTRUMENTS. See 
Instruments. 


TESTING LABORATORIES 


Electrical Testing Laseneeerias 2 East End 
Ave., New York 21, Es 


THERMAL SWITCHES. 


See Swuirches. 


THERMOCOUPLES 
Brown Instrument Co., 
Philadelphia 44, Pa. 
General Electric Co., Section E668-55, 
Apparatus Dept., Schenectady o, N. Y. 
Hoskins Mfg. Co.. Detroit 8, Mich. 
Lewis Engineering Co., Naugatuck, Conn. 
Rockbestos Products Corp., 838 Nicoll, 
New Haven 4, Conn. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa 


4466 Wayne Ave., 


ELECTRICAL MANUFACTURING 
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by SLATER 


Scores of satisfied customers 
acknowledge the superior design and 


workmanship of Slater Switches. Their 
value is being constantly proved in thou- 
sands of applications. 


SPST ROTARY SNAP SWITCH 
3A—125 V., 1|A—250 V Catalog No. 10 
Ye” IPS x 5/16” Shank, Single Hole Mountings 

6” Leads, One Knurled Nut 


Listed by Underwriters’ Laboratories, Inc. ~ 


ELECTRIC &| 


FOLLANSPEE 
sisted ile ts 
SHEETS 


FOLLANSBEE 
ELECTRICAL 
SHEETS 
dj 


hd 


ELECTRICAL 
SHEETS 


MFG. Co., Ine. | 


my 32-63 56th STREET, WOODSIDE, NEW YORK. 


WRITE FOR BULLETIN 


SAMPLES AVAILABLE 
UPON REQUEST 


FOR RELIABLE HEATING 
ELEMENTS and RESISTORS 


Even the devil himself could 
not withstand the extreme 
temperatures to which Jelliff 
resistance wires are sub- 
jected. Constant research, ap- 
plication study and controlled 
production assure you fine 
quality products of superior 
performance and long life. 
Jelliff resistance alloys are 
used extensively for indus- 
trial, radio and electronic 
equipment; domestic appli- 
ances; instruments; transpor- 
tation apparatus and ma- 
terials handling equipment. 
For specific engineering data 
applying to your problem, 
refer to the new and com- 
plete 56 page Jelliff Resist- 
ance Alloys Catalog. 


Strongly linked with the successful products in 
|any market are the quality components, essential 
‘in economical manufacturing and profitable 


|'marketing—components like Follansbee 


| Electrical Sheets. 


In spite of the long continued shortages of 
Follansbee Electrical Sheets there has never 


been a departure from the strict electrical and 


'mechanical characteristics which have made the 


| name Follansbee synonomous with Quality. 


Designers can always specify Follansbee 
Electrical Sheets with assurance of acceptance by 


the production engineer, the sales manager, 


|and the ultimate consumer. As additional sup- 


plies become available you can incorporate the 


Follansbee Signs of Quality in more and more of 





| your products of distinction. 
Write Dept. 202 for Catalog No. 46 


| FOLLANSBEE STEEL CORPORATION 
RA | | ene 


a ae) 
LEKTROMESH 
RESISTANCE WIRE 


SOUTHPORT 


PITTSBURGH 30, PA. 


Sales Offices—New York, Philadelphia, Rochester, Cleveland 
Detroit, Milwaukee. Sales Agents— Chicago, Indianapolis, 
St. Louis, Kansas City, Nashville, Houston, Los Angeles, 
San Francisco, Seattle: Toronto and Montreal, Canada 


k 
| my -~<4 Planis—Follansbee, W. Va., and Toronto, O. 


| Follansbee Metal Warehouses—Pittsburgh, Pa., Rochester, N.Y.,& Fairfield, Conn 


WIRE CLOTH 
ai Eat) 


CONNECTICUT 


Si Phd ta 


WIRE MESH PARTS | 
| 
| 
{ 


COLD ROLLED STRIP ELECTRICAL SHEETS POLISHED BLUE SHEETS 


SEAMLESS TERNE ROLL ROOFING 
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Dual purpose clock thermostat has hand- 
some white gold finish exterior, depend- 
able, accurate mechanism. 


Perfex Corporation of Milwaukee, Wis., offers this 
dependable Clock Thermostat with exclusive Magic 
Dial day-night control, another valuable Perfex 
contribution to comfort, convenience and economy. 
Automatic night set-back, adjustable in steps of 0°, 
5° and 10°, is combined with a “tuning” device 
which permits the owner to vary the “on” period 
to compensate for weather conditions and heating 
system characteristics. 


The TWIN CONTACT CONTROL, a more powerful 
slotted bimetal element, insures a practical mini- 
mum mechanical differential. The adjustable heater 
element is in direct contact with the thermostatic 
bimetal, hence, conduction, not convection alone, 
conveys heat to the bimetal quickly, closes the 
contacts sooner, produces uniform, short “on” 
periods. To achieve extreme sensifivity and reli- 
ability, Perfex engineers specify Chace Thermo- 
static Bimetals for the thermal actuating elements 
in this and other Perfex heat controls. 


Sle hee 


— Mlanufa 
TB tine 1 


1608 BEARD AVE. + DETROIT 9, MICH 


wm.@] 


lure 7) « 








THERMOMETERS 
Electric Auto-Lite Co., Toledo 1, Ohie. 
ea Machine Co., Rochester 


Y. 
United States pe. Be. Ameriean Ma- 
enn & Metals, Sellersville, Pa. 
Electrical Tastonment Corp., 582 
"Frelinghuysen Ave,, Newark 5, N. J. 


THERMOPLASTIC WIRE. See Wire 
and Oable, Insulated. 


THERMOSTATIC BIMETALS 
Beker ~ Co,, Inc., 113 Astor, Newark 


Brainin Co., C. 8., 2383 Spring, New 
York 18, N. 4 

= F Tungsten Corp., 544—89th, Union 
Chace” Go” ‘W. M, 1608 Beard Ave., 


9, Mich. 
eat * plate Div., Metals and Controls 
Corp. “*Truflex.” 
, Atticbene, —- 
2 05 Chestaut, ou- 
‘Wvuee” 


a 
arber-Colman Rockt m. 
Bristol Company, i53 Bristol Ba, Water- 


tet Baw &. 
La Cienega, Los 


Mass. 


1829 


92, Mass. 
Spencer Thermostat Co., 108 Forest, Attle- 
boro, Mass. ‘“‘Klixes.” 


w Electric Corp., P. 0. 
$08, Pirteburgh 80, Pe a 


TIME SWITCHES. See Switches. 


TIMERS, SYNCHRONOUS ee. 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Automatic Electric Mfg. Co., 60 State, 


TOOLS, PORTABLE 
Loyd Scruggs Co., 1022 N. Sixth, St. 


1, 
Electric, New Britain, Conn. 


more CLOTH and PAPER 

t Finishing Co., Providence, R. I. 
Holliston Mills, Inc Norwood, Mass. 
Keuffel & Esser Co., Hoboken, N. J. 


“ Albanene,” wae 

Ozalid Div, General Aniline & Film 
Cre. 85, Johnson City, N. Y. 

Post ‘im N. Avondale 
Ave., Gos Prete 

TRANSFER SWITCHES. Gee Switches. 


TRANSFORMERS, FLUORESCENT 
BALLAST. See Fluorescent Lamp 
Auxiliaries. 


TRANSFORMERS, INSTRUMENT 
CURRENT 


son, » Mm. 
Dano Electrie Co., 93 Main, Winsted, 


Conn. 
Federal a 
F-116, 67 Broad, Now txt ey 


General Electris Co., Section E668-55, 
Apparatus Dept., Schenectady 5, N. Y. 

Standard Transformer Co., Warren, Ohio. 

Weston Electrical Instrument -» 582 
Frelinghuysen Ave., Newark 5, N. J. 


TRANSFORMERS, POWER CIRCUIT 
Acme Moone Corp., 35 Water, Cuba, 


N. 
Chieago Seaenaeere Corp., 3501 Addi- 
son, Chicago 18, Ill. 
Dano Electric Co., 93 Main, Winsted, 


Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 


. Dano Electric Co., 
Conn. 


Dongan Electric Mfg. Co., 2979 Franklin, 
Detroit 7 


Electran Mfg. Co., 4583 Elston Ave., 


Chicago 30, Til. 
General © lectric On. Section peer 55, 
Apparatus Dept., Schenectady 5, N. Y. 
—— Co., 2734 N. Pulaski Road, Chi- 
ne “‘Gracoil.”’ 


go 39, 

Jefferson Electric Co., Bellwood, Ill. 
Nothelfer Winding Laboratories, ll Albe- 
marle Ave., Trenton 3, N. I. “NWL.” 
Bola Electrie Co., 2525 Clybourn Ave., 

Chicago 14, Ill. 
Standard Electrical Products Co., 401 
Linden Ave., Dayton 8, Ohio “taco.” 
Standard Transformer Co., Warren 
Wagner Electric "Bia * 6454 Rane 
Ave., St. Louis 
Westinghouse Electric Corp., P. O. Boz 
868, Pittsburgh 30, Pa. 


TRANSFORMERS, RADIO CIRCUIT 
m4 pot Corp., 385 Water, Cubs, 


Chicago Transformer Corp., 8501 Addi- 
son, Chicago 18, Ill. 
93 Main, Winsted, 


-» 1006 First, 
4583 Elston Ave., 
Chicago 30, Ill. 


Federal Telephone and Radio oe we 
F-116, 67 Broad, New York 
Gramer Co., 2734 N. Pulaski Road, Chi- 
cago 39, il. “‘Gracoil. 
Co., Inc. -- James, 150 
Exchange, Malden, Mass. 
Nothelfer Winding Laboratories, 11 Alba- 
marle Ave., Trenton 3, N. J. “NWL.” 
Bola Electric Co., 2525 Clybourn Ave., 
Chicago 14, Il. 
Standard Electrical Sugtede Co., #3 
Linden Ave., Dayton 8, Ohio ‘‘Staco.” 


ee VARIABLE VOL1- 


Acme Electric Co., 35 Water, Cuba, .. ms 
Bola Electric Co., 2525 Clybourn 
Chicago 14, IIL 

Btandard a Products Co., 401 
Linden Ave., Dayton 8, Ohio. “Stace.” 


TRUCKS, HYDRAULIC LIFT (Hand) 
Co., 84 Garvey, Everett 


West Bend Equipment Corp., 238 Water, 
West Bend, Wis. 


TUBES, CATHODE RAY 
General Electric Co.,” Electronie Dept., 
Thompson Rd., Syracuse, N. Y. 


TUBES, ELECTRON (Industrial) 
Federal Telephone and Radio Corp. Dept. 
F-116, 67 Broad, New York 4, x 
General | Electrie .: Electron ‘Dest., 

Rd., Syracuse, N. 
2 Mfg. Co., 190 Willow, Walthem 
Westinghouse Electric Cerp.. P. 0. Bes 
868, Pittsburgh 89, 


TUBES, METALLIZED GLASS. See 
Glass, Technical. 


TUBES, PHOTOELECTRIC. See 
Photoelectric Cells & Tubes. 


TUBING, ALUMINUM. See Aluminum. 


TUBING, BERYLLIUM COPPER 
Buperior Tube Co., 2031 Germantews 
Ave., Norristown, Pa. 


TUBING, BRASS, BRONZE and 
COPPER. See Brass, Bronze and 


Copper. 
TUBING, FIBRE. See Fibre. 
TUBING, LAMINATED METAL. See 
Laminated Metals. 


TUBING, MAGNESIUM. See Magne 
sium. 


TUBING, MICA. See Mica. 


TUBING, NICKEL and NICKEL 
ALLOY 


American Bass Ce., Waterbury 88, Conn. 


naconds.”’ 
General Plate Div. “ues and Controle 


Corp., Attleboro, 
International tee <. Wall 
New York 5, ‘taco Toone! - 


Superior Tube Co., 2021 Germantows 
Ave., Norristown, Pa. 


TUBING, — 
Paramount 


TUBING, RUBBER 
United States Rubber Co., 1230 Avenue 
of Americas, New York 20, N. Y. 


TUBING, SILVER. See Silver and Sil- 
ver Alloys 


TUBING, STEEL. See Steel, Commer- 
cial Grades and Forms. 


ELECTRICAL MANUFACTURING 
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(Single units or ganged as illustrated) 


NEW! Fairchild’s mew Linear single-turn Potentiometers are small 
precision instruments—that out-perform conventional potentiom- 
eters. Sustained accuracy and long service are assured by Fairchild 
construction that includes contacts composed of gold, platinum and 
silver alloys. Performance includes a guaranteed linearity accurate 
to 0.15% (2” size); 0.1% (3” size) ... less than one ounce-inch 
torque and 4 or 5 watt power dissipation ... 100 to 100,000 ohm 
resistance range... single or ganged flexibility ...351° and 355° 
angles of electrical rotation. Available in 2” and 3” sizes. Engi- 
neered for quantity production. For further information address: 
Dept. ‘E’, 88-06 Van Wyck Boulevard, Jamaica 1, New York. 


&? 


CAMERA 
AND INSTRUMENT CORPORATION 


ds coils on 
PARAMOUNT 


This is typical of the wide use of 
PARAMOUNT paper tubes by leading 
manufacturers of electrical, radio and elec- 
tronic products. With over 15 years of 
specialized experience, PARAMOUNT 
can produce exactly the shape and size 
tubes you need for coil forms or other 
uses. Square, rectangular, or round. Hi- 
Dielectric, Hi-Strength. Kraft, Fish Paper, 
Red Rope, or any combination, wound on 
automatic machines. Tolerances plus or 
minus .002”. Made to your specifications 
or engineered for you. 


Send for Arbor 
List of Over 1000 


"INSIDE PERIMETERS FROM .592” TO 19.0” } 
pes Ul 


PARAMOUNT PAPER TUBE CORP. 


612 Lafayette St., Fort Wayne 2, Indiana 
Manufacturers of Paper Tubmmg for the Electrical Industry 
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ACME MEMO—To Production Engi- 
neers responsible for the manufacture 
of Motors; Transformers, Coil Wind- 
ings of all types— 


SUBJECT: 
INSULATING VARNISHES 


IMPORTANT! Suggest you check your insulating 
varnish results against these Acme characteristics: 


PENETRATION. . . . Is varnish supplied at proper 
viscosity for getting it deep into every winding or 
must it be thinned to the point of dangerously re- 


ducing solid (nonvolatile) content? Try Acme Nos. 
145, 245. 


CURE. . . . Is varnish completely cured after the 
final bake? Acme Thermosetting Varnishes are 
outstanding for insuring complete cure throughout 
depth of varnish mass, providing good insurance 
against entrapped solvent. 


BUILD-UP. . . . Is build-up of insulating varnish 
film over vital areas really substantial or are thin 
films presenting hazardous insulation which invites 
mechanical rupture, abrasion and chemical attack? 
Suggest Acme Nos. 160, 1601, 260 for greater 
build-up, fewer costs, shorter curing time. 


INFRARED BAKING. . . . Is varnish completely 
curing in your fast-baking conveyor system or is 
there merely a “skin cure” which leaves the in- 
terior of the varnish mass tacky? Entrapped sol- 
vents under surface-cured films have a softening 
effect on enameled wire and varnish insulations. 


-FLEXIBILITY .. . AGING . . . HEAT ENDUR- 
ANCE ... OIL and CHEMICAL RESISTANCE. .. . 
Use of Acme Varnishes by the armed forces’ in 
important applications emphasized the desirability 
of substantial factors of safety for these items. 

Ask for catalog and samples 


THE ACME WIRE CO. 
NEW HAVEN, CONN. 


VARNISHED INSULATION - MAGNET WIRE .- 


PRODUCTS 
COILS 
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TUBING and SLEEVING, Extruded 
Plastic 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. 1. ‘Turbo. 

General Electric Co., Section 1-15, Plasties 
Div., Chemical Dept., Pittsfield, Mass. 

Husite Div., The Huse Liberty Mica Co, 
171 Camden St., Boston 15. Mase. 

Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6. Ill. 

Insulator Co., 
Irvington 11, N. J. “Fibron.’’ 


Irvington Varnish & 
Mitchell- Kand er Co., 51 Murray, 


New York 
National ania Products Corp., 207 
Ave., Woodbridge, N. J. 


Randviph 
*““Natvar 

Nationa: Vuicanized Fibre Co., Wilming- 
ton 99, Wei 

New Jersey Woot Finishing Co., Wood- 
bridge, N. J ° 

Surprenant Electrica tnsulation Co., Dept. 
E. 199 Washington, Roston 7, Mass 

Varfiex Corp., 305 N. Jay, Home, N. Y. 
““Syntholvar.”’ 


TUBING and SLEEVING, BRAIDED 
FABRIC. Textile or Glass-Fibre, 
treated with lacquer, varnish or 
synthetic resin. 

Bentley, Harris Mfg. M-12, 
Conshohocken, Pa. 

Brand & Co., William, 276 Fourth Ave., 
New Ton ie, N. ¥Y “Turbo. 

General Electric Co., Section I-15, Plastics 
Div., Chemical Dept., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6, Il) 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. “‘Irv-Q-Slot.” 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. ““Hygrade.” 


**Mirac.” 
Varnished Products Corp.. 207 
Woodbridge, N. J. 


ndolph Ave., 
“*Natvar.’ 
Owens-Corning Fibergias Corp., Dept. 866, 
Toledo 1, Ohio “‘Fibergias ** 
Varfiex Corp., 305 N. Jay, Rome, N. Y. 
**Vargias 
0. Box 


Westinghouse Electric Corp., P. 
868, Pittsburgh 30. Pa. ‘*Tufferneli.” 


Co., Dept. 


— 
See also Contacts) 
— > | a? am Corp., 544—39th, Union 
J. 
Fansteel “idetalureteal Corp., North Chi- 
cago, 
Mallory & Co. Inc., P. R., Indianapolis 6, 


UNDERCUTTERS, MICA. 
Undercutters. 


See Mica 


VALVES, MOTORIZED or SOLENOID 
ACTUATED 

Allied Control Valve Div. Skinner Chuck 
Co., 130 Belden Ave., Norwalk, Conn. 

Barber-Colman Co., Rockford, Ill. 

Brown Instrument Co.. 4466 Wayne Ave., 
Philadelphia 44. Pa. 

1199 Dublin 


Co., Section E668-55, 
Schenectady 5, N. Y. 
Corp., 56 Beekman, 
4213 Belmont Ave., Chi 


Regulator Co. 
Fourth Ave.. 8., Minneapolis %. 
Minn 


Westinghouse Electric Corp.. P. O Ror 
868, Pittsburgh 30. Pa 


General Electric 
Apparatus Dept., 
(Thrustor). 

Magnatrol 
New York, 

Mercoid oe 
cago 41, Il 

Minneapolis- - Honeywell 
2685 


Valve 
NY. 


VARIABLE VOLTAGE TRANSFORN- 
ERS. See Transformers, Variable 
Voltage. 


VARNISHED FABRICS. See Fabrics 
Insulating. 


VARNISHES, COMPOUNDS AN® 
RESINS, INSULATING 

ams See S. 1255 Dixwell Ave. New 
aven, 


Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 45, 30 E. 42nd, 
New York i7, N. Y. 

Brand & Co. William 276 Fourth Ave., 
New Fork 10, N. Y ““Turbotuf, 

Dolph Co., John C.. 1060 Broad, Newark 
2, N. J. “Chinalak,” “Electric Lac- 
quer,”” “‘Synthite *’ 

Dow Corning Corp.. Midland, Mich. 
““Silicone.”’ ‘“‘Silastic.’’ 

du Pont de Nemours & Co., Inc., FL. 
ae ag Dept., Koom 137, Arlington, 

Durez Plastics & Chemicals, Inc., 68 
Walck Road, North Tonaw-nds. \ \ 

General Electric Co., Section RIMA-678, 
Resin and Insulation Materials Div. 
Chemical Dept., Schenectady 5 N. Y. 
““Glyptal.”’ 

George Co., P. D., Bt. Louis, Mo “*Pedi- 
gree.” 

Insulation Manufacturers Corp., 505 W 
Washington Bivd., Chicago 6. Il) 

Irvington Vafnish & Insulator Co., Irving- 
ton 11, N. J 

Mica Insulator Co., Dept. oe P. 0. Boz 
1076, Schenectady 1, N. **Mico.* 

Mitcheil-Rand Insulation os. Inc., 51 
Murray, New York 7 N.Y. 

Monsanto Chemical Co., Plastic: 


Div., 
Springfield 2, Mass. ‘‘Thalid.” 
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VARNISHES, FINISHING. See Lac- 
quer, Enamels and Vurnistes. 


VARNISHES, INSULATING. See 
Varnishes, Compounds and Resins. 


V-BELTS. Drives, 


VIBRATOR CONVERTERS 

American Tetevision & Kadio Co., 
Paul 1, Minn. “ATK.’ 

Mallory & Cv., inc., FP. at. 
duu 


VOLTAGE REGULATORS. see Kegu 
lators, Voltage; Trausfurmers, Vari 
able Voltage. 


VOLTMETERS. See instruments 


VOLUME CONTROLS, RADIO. 
Resistors; Kheostats. 


VULCANIZERS, CABLE 
Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo, 


See V-Beit. 


a 


ind'anapolis 6, 


See 


WASHERS, BEARING. See Bearing 
& Bushings. 


WASHERS, INSULATING. See Spec: 
fic Material. 


WASHERS, METAL. See Fasteners. 


WAXES AND COMPOUNDS 

Bakelite Corp., Unit of Union Carbide « 
Carbon Corp., Dept. 45, 30 E. 42nd, 
New York 17, N. Y. 

Biwax Corp., 3445 Howard, Skokie, Ill. 

¥ederal Telephone and Kadio Corp., Dept 
F-116, 67 Broad, New York 4, N. Y. 

General Electric Co., Section RIMA-678, 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 

Mica insulator Co., Dept. 24, P. O. Box 
1076, Schenectady 1, N. Y. 

Mitchell-Rand Insulation Co., Inc., 5) 
Murray, New York 7, N. Y. 

Sun Oil Co., Dept. EM-6, Philadelphia 3, 

Pa. 


WEDGES AND PEGS, ARMATURE 

Insulation Manufacturers Corp., 565 W 
Washington Bivd., Chicago 6, Ill. 

Mica Insulator Co., Dept. 24, P. 0. Box 
1076, Schenectady ee ae A 

Netiena! Vu — Fibre Co., Wilming 
ton 


WELDING EQUIPMENT 
Lejoy Mfg. Co., 2900 8S. Emerson Ave., 
Minneapolis 8, Minn. (Resistance) 
Lincoln Electric Co., Dept. 393, Cleveland 
1. Ohio (Are). 
Taylor-Winfield Corp., Ohio 
(Resistance) “‘ENB.” 
0. Bos 
“Flex 


Warren, 


Westinghouse Electric Corp., P. 
868, Pittsburgh 380, Pa. (Are). 
are.” 


WHEELS, ALUMINUM, 
TIC, RUBBER 


IRON, PLAS- 


WIRE, RESISTANCE 

Boston Insulated Wire & Cabie Lo., 
Dorchester 25, 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark, N. J. 

Driver- Harris Co., Harrison, N. J, “Ad- 
vance,”’ “‘Chromax,”” ‘‘Nichrome.’ 

Hoskins Mfg. Co., Detroit 8 Mich. 
‘Chromel,’’ “‘Copel.”’ 

Jelliff Mfg. Corp., C. O., 202, 
48 Pequot Road, Conn. 
**Kanthal.”’ 


Dept. 
Southport, 


WIRE, SILVER. See Silver; 
Silver. 


WIRE STRIPPERS. 
Wire. 


Nickel 


See Strippers, 


WIRE, TUNGSTEN. See Tungsten. 
WIRE AND CABLE, BARE. 


American Brass Co., Waterbury 88, Conn. 
*‘Anaconda.”’ 
American Steel 
Ohio. 
Bridgeport Brass Co., Bridgeport 2, 
Bristol Brass Corp., Bristol, Conn. 
Cornish Wire Co., Inc., 15 Park Row, 
New York 7, N. Y. ‘‘Corwico.”’ 
Electric Auto- Lite Co., Port Huron, Mich. 
Flexo Wire Co., 70 ‘Ww. First, Oswego, 
¥. (Flexible Braid) 
General Electric Co., Section E668-55, 
Apparatus Dept., Schenectady 5, N. Y. 
Hudson Wire Co., Winsted Div., Winsted, 
Conn, 
Roebling’s Sons Co., 


& Wire Co., Cleveland, 


Conn. 


John A., Trentor 


N. J. 
nape Cable Corp., Dept. EM, Rome, 


Scovill Mte. 


WIRE AND CABLE, 


Asbestos 

Rubber 

Varnished Fabric 
Thermoplastic (T) 

Coaxial Cable (xX) 

Accurate Insulated Wire Corp., 28 Fox, 
New Haven, Conn. (BT) ‘‘Acewire’’ 
American Electrical Heater Co., Detroit 

2, Mich. (B) 

American Steel & Wire Co., Cleveland, 
Ohio. **‘Amerbes “*Amercilad.’ 
“‘Ampyrol,” “‘USS” 

Ansonia Electrical Div., 

Corp., Ansonia,’ Conn. (BT) 

Belden Mfg. Co., 4633 W. Van Buren 
Chicago 44, Ill. (ABTX) 

Boston Insulated Wire & Cable Co., Dor- 
chester 25, Mass. (BTX). 

Brand & Co., William, 276 Fourth 
New York 10, N. Y. ““‘Turbotherm”’ 


Co., Waterbury 91, Conn 


INSULATED 
(A) 


(B) 
(C) 


Ave 
(T) 


Collyer ln-uiated Wire Co., 245 Roosevelt 
Ave., Pawtucket, R. L (ABCT) 
Cornish Wire Co., Iinc., 15 ark Row, 
New York, 7, N. ¥. “‘Corwicu§ (BI, 
Electric Auto-Lite Co., Port Huron, Mich. 
(AB) 
Essex Wire 
Ind. (BT) 
Federal Telephone and Radio Corp., Dept. 
F-116, 67 Broad, New York 4, x. Y. 


“Intelin’’ (TX) 
Co., Section Y52-822, 


General Electric 
Appliance and Merchandise Dept., 
Conn. “*Flamenol,”’ 


Bridgeport 2, 
“Glyptal,”’ “*Versatol”’ 


Corp., Fort Wayne 6, 


**Formex,”’ 
(ABCX) 
Lewis Engineering Co. 

(A) 

Paranite Wire and Cable Div., Essex Wire 
Corp., Fort Wayne 6, Ind. ‘‘Dreav 
neught’”’ (BT) 

Vhalo Plastics Corp., 
ter 8, Mass. (TX) 

Plastic Wire & Cable Corp., 405 E. Main 
Jewett City, Conn. (TX) ‘Plasticon.’” 

ae Wire Co., 2800 E. 55th. Clevelana, 


Rhode. “Island Insulated Wire Co., Inc. 
50 Burnham Ave., Cranston, RI! 
**Besto-Wire’’ (A) 
Rockbestos Products .. 838 Nicoll, 
New Haven 4, Conn. (AT) 

Seebling’s Sons Co., John A., Trenton 2% 


Dept. EM, 
Inc., Pawtucket, R. I. 


., Naugatuck, Conn. 


25 Foster, Worces- 


Rome Cable Corp., Rome. 
N. Y. (BT) 
Royal Electric Co., 

(AB) 
Surprenant Electrical Insulation Co., 
E, 199 Washington, Boston 7, 
(TX) 
United States Rubber Co 
of the Americas, New York 20, 


**Ru -Laytex’’ (BT) 


Dept. 
Mass 


1230 Avenue 
uw. FT. 


WIRING HARNESSES. See Harnesses 
and Assemblies, Wire. 


WORMS AND WORM WHEELS. See 
Gears and Pinions. 


WRENCHES, SOCKET SCREW. See 
Socket Screw & Wrench Kits. 


YARNS, BRAIDING & SERVING. See 
Fabrics, Insulating. 


= ed Metals Div. American Smelting 
ti is \v. America 
_ Refining Co., 120 Broadway, N. Y., 


N. Y. 
New Jersey Zinc Co., 160 Front, New 
York 7, N. Y. ‘‘Horsehead.” 





NORWEGIAN ENGINEERING FIRM 


Seeks U. 


S. manufacturer for licensed production; 


world- 


Market’ Forge Co., 84 Garvey, Everett | patented trouble-light with constant magnet-base for attach- 


40, Mass. 


WHEELS, FAN AND BLOWER 

dJenette Mfg. Co., 556 W. Monroe, 
Chicago 6, Ill. 

Torrington Mfg. Co., 62 Frankiin, Torring 
ton, Conn. “‘Airotor.”’ 


WIRE FORMS 
Accurate Spring Mfg. Co., 3817 W. Lake, 


Chicago 24, Ill. 
Barnes Co.. Wallace oe. 

Spring Corp.), Bristol, 
Cuyahoga Spring Co., leave" Bene Road, 

Cleveland 2, Ohio. 

. William D. (Div. Associated 

1800 Clybourn Ave., 
Chicago 14, Il 


ing to working area. 


Send details. 


INGENIORFIRMA C. 


| RONASSEN Smestad, Oslo, Norway. 


| starter-generator for small planes. 
Assoclated | Wiechanical design completely worked out with cooperation 
of important engine manufacturer. 
Careful cost analysis showed good 


Hubbard Spring Co., M. >» 525 Central | 


Hunter 

Illinois Coil Spring Co., 2100 N, Major 
Ave., iy A 30, Ill, 

Lewis Spring Mfg. 
Ave., +n iy 47, 

Paragon Spring Co., 4615 W. Fulton. 
Chicago 44, IIL. 

Raymond Mfg. S. Div. Associated Spri:, 


Corp., ‘a. 
Reliable Spring & Wire Form Co., 314. 
Fulton Road, Cleveland 9, Ohio. 


WIRE, MAGNET 
Acme Wire Co., 1255 Dixwell Ave., Nev 


Haven 14, Conn. 

Belden Mfg. Co., 4683 W. Van Bure: 
Chicago 44, Il. 

Chase Brass & Copper Co., Inc., Water 
bury 91, Conn. 

Electric Auto-Lite Co., Port Huron, Mich 
“*Formvar,”’ “Vega Chromoxide.” 

Essex Wire Corp., Fort Wayne 6, Ir:' 


““Extra-Test. 
General Electric Co., Section E668-55, 
Schenectady 5, N. + 


Apparatus Dept., 
**Formex.”’ 
Hudson Wire Co., Winsted Div., Win 
~t Conn 
Rockbestos Products Corp., 838 Nicoll, 
‘ew Haven 4, Conn. 
a — le Sons Co., John A., Trenton 2 
Dept. 


. J 
Rome Cable Corp., 
we Be 


WIRE, NICKEL. See Nickel. 


Co., 2646 North | 


EM, Rome, | 


MANUFACTURER WANTED 


/Of small motors or generators with gear capacity to make 


made. 
Box No. A-102. 


Line easily extended. 


Simple parts, easily 
profit margin. 


TY Neen 


FOR ELECTRIC HEATING APPLIANCES 


ELECTRICAL MANUFACTURING 





It takes a long series of proc- 
esses, developed and per- 
fected over a period of years, 
to make a thing as faultless in 
material and form as a Strom 
Metal Ball. Worked to a tol- 
erance of fifty millionths of an 
inch, their outstanding qual- 
ities of finish, sphericity and 
precision have made Strom 
Balls the standard of industry. 


Strom Steel Ball Co., 1850 So. 


54th Ave., Cicero 50, Illinois. Machines used in 
final lapping oper- 
ation on medium 
and large Strom 


LARGEST INDEPENDENT AND EXCLUSIVE METAL 


SALESMEN WANTED Machine 


Old established manufacturer of thermo- § 
static metal and electrical contact materials MADE TO CLOSE TOLERANCES 


has openings in two territories. Aggres- © your assemblies call for Send for 
n 


si men with el ical engi rin ck- non-corrosive fastening de- 
sive men with electrical engineering back aus ae tea ae sen amot 


ground preferred. These two opportunities anata: Ge cline, tenkne a 
This new, 83-page catalog helps 


represent excellent permanent positions =e has the “know how” and | This now, 03-page catalog helps 
: : ae acilities to make such items ac- type of non-corrosive fastening 
with good return. All inquiries honorably curately and economically, and | devise fer any. partioulor eb. 


and confidentially treated. to deliver them promptly. We | {ncjudes stock sizes, typical spe- 


have equipment for tapping. | Make request on company letter- 


Reply Box + A-101 nae reaming, turning, stamp- head, please. 
ELECTRICAL MANUFACTURING | |g’ bagtchins._dillling, thread- 


1250 6th Avenue New York 20, N. Y. rumah 


dur, duralumin, brass, or other 
non-corrosive alloys. Write, wire 
or ‘phone for our quotation. 


Ailmetal Screw Proaucts Co., Inc. 
mean Precision construction 22 Groene St., New York 13, pred 


Precision 


BOBBINS 


For more turns, or less space for 
same amount of wire. Bobbins 
spirally wound. Greater strength. 

Better insulation. Better heat dis- 
sipation. Vulcanized flanges. Write 
for samples. 
Also Dielectric Paper Tubes, any 
length ID or OD. 


PRECISION Paper Tube Co. 


2035 W. Charleston St., Chicago 47, Ill. 
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Your Holo-Krome Indus- 
trial Distributor is ready 
to serve you from his 
warehouse stock. 


THE HOLO-KROME 


SCREW CORP. 


es 
Ae ge: : 
eee es 


ee e ‘<3 3 
s ‘ : 
eee ac 


INTERNAL 


SOCKET (CG SCREWS 


WRENCHING 


The Internal Wrenching feature permits the saving of Weight 
- size of members reduced. . . Saving of Space - minimum 
clearance for internal wrenching plus fastening placed at de- 
sired location. . . . Saving of Assembly Time - quick and 


positive tightening increases speed of assembly. 
| * 


Holo- Krome Socket Screw Products are scientifically heat treated 
to develop, in their correct proportion, the various physical proper- 
ties inherent in the special analysis alloy steel used in the manufac- 


ture of Holo-Krome FIBRO FORGED Screws - the Completely Cold 
Forged Screws. 


“Cnplatletag PERFORMANCE 


HARTFORD 10, CONN., JU. S. A. 


ELECTRICAL MANUFACTURING 
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} 1 Themes Btedl. Co.,AkMe oo. sssuvarvryeicns. BB 
ELECTRICAL MANUFACTURING eg erie 
Tinnerman Products, Inc. ..........-.... 159 

Titanium Alloy Manufacturing Co. ..... 266 

: N Torrington Mfg. Co., The Wie 5 6's aE 201 


Trico Fuse Mfg. Co. 
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A Revolutionary Repeat Cycle Timer By 
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With Overall Cycle Variable 10 to I? 
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Special power supply unit i : 
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Se A. W. Haydon Company offers you 
the personal services of Mr. Haydon who 
has had 19 years experience in supplying 
industry with quality timing devices. 
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